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PREFACE. 



To the Members of the Association of Ontario Land Surveyors : 

The proceedings of the Association at its Eighth Annual Meet- 
ing are herewith presented. 

On page 223 of this Report will be found the last additions to the 
** Manual " which may be removed without injury to the book and 
pasted into Manual thus keeping it up-to date. Future additions 
will be published when necessary. 

Your consideration of the advertisements appearing in our 
columns is requested. 

Respectfully submitted on behalf of the Council, 

ViLLIERS SaNKEY, 

Secretary. 



Digitized by 



Google 



CONTENTS. 



PAGE. 

Minutes of the Eighth Annual Meeting g 

Nomination of Officers 20 

Members in attendance at the Eighth Annual Meeting 21 

Result of Elections for 1900-1901 22 

President's Address 22 

Report of the Council of Management for the year 1899 33 

** Board of Examiners 38 

*• Secretary-Treasurer 39 

Statement of Balances, Receipts and Expenditures, between 

28th Feb. 1899 and 27th Feb. 1900 41 

Report of Committee on Repository and Biography , 43 

** ** Engineering 44 

" ** Topographical Survey 44 

Report of Entertainment Committee, 1900 45 

" Publication Committee 46 

** Exploration Committee 47 

*' Committee on Land Surveying 49 

Drainage Committee 54 

Is a Natural Watercourse a ** Sufficient Outlet " under the Drain- 
age Act of 1894? 56 

Papers — 

Samples of a Country Surveyor's Life 63 

Railway Curves 72 

The Mining Outlook in Western Ontario 74 

Bacterial Filteration 81 

Blazed Trees 89 

**A Bootless Task " 91 

Mining Regulations (Yukon) gS 

The Yukon Country 109 

Low Grade Ores 118 

System of Survey..... 126 

Survey Under Sec. 38, Survey's Act, 1897 • .^3^ 

Forest Trees of Ontario 140 

Artesian Wells 151 

Some Puzzles in our Mining Laws, (Out.) 163 

Azimuth and Time by Observation on Polaris 172 

Azimuth by Polaris 178 

Cement Concrete Culverts 188 

Some Notes on the Original Survey of Part of Alfred Town- 
ship : 196 

List of Members 205 

List of Deceased Members 220 

Obituary — Joseph Kirk Green 221 

Additions to Manual 223 



Digitized by 



GoQgle 



ASSOCIATION OF- 



ONTARIO LAND SURVEYORS 



(INCORPORATED 1892) 



Orgfanized 23rd February, 1886« 



OFFICERS FOR 1900-19ftl. 



PRESIDENT. 



George Ross, O.L.S., 



VICE-PRESIDENT. 

JAMES Dickson, O.L.S., 

' CHAIRMAN OP COUNCIL. 

George B. Kirkpatrick, O.L.S., 

SECRETARY-TREASURER. 

Major Villiers Sankey, O.L.S., 

MEMBERS OF COUNCIL. 

Hon. E. J. Davis, Commissioner of Crown Lands, 

A. T. VanNostrand, Toronto. ) ^ ^ .. . , 

W. R. AvLEswoRTH, Belleville. I ^°' ^'''" "'"^'°« ^P"'' ^^^S- 

Geo. B. Kirkpatrick, Toronto. 

Alex. Niven, Haliburton. 

J. L. Morris, Pembroke. 

John McArce, Rat Portage. 



Welland. 
Fenelon Falls 
Toronto. 

Toronto 
Toronto 



I For Term ending April, 1902 
rFor Term ending April, 1901. 



AUDITORS. 



K. Gamble, 
H. J. Browne, 



Toronto. 
Toronto. 



BANKERS. 

Imperial Bank of Canada ( Yonge Street Branch ), Toronto. 



Digitized by 



Google 



/ 



COMMITTEES, 1900-1901. 

aTANDlNQ. 

Land Surveying. — Wm. R. Aylesworth (Chairman), J. D. Evans, 
Wm. Galbraith, M. Gaviller, H. H. Gibson, F. F. Miller, C. J. 
Murphy, A. L. Russell. 

Drainage. — A. S. Code (Chairman), J. A. Bell, F. W. Farncomb, F* 
, W. Flater, T. H. Jones, W. G. McGeorge, Geo. Ross, G. Smith- 

Engineering. — M. J. Butler ( Chairman ), A. W. Campbell, J. 
Hutcheon, R. McDowall, A. J. McPherson, J. L. Morris, A. P. 
Walker, J. Warren. 

Entertainment. — H. L. Esten (Chairman), W. A. Browne, J. 
Dickson, H. DeQ. Sewell, T. B. Speight, A. P. Walker. 

. Publication. — K. Gamble (Chairman), H. J. Browne, H. L. Esten, 
W. A. McLean, A. J. VanNostrand. 

Topographical Survey. — Otto J. Klotz (Chairman), M. J. Butler, W- 
Chipman, L. B. Stewart. 

SPECIAL. 

Repository and Biography. — A. J. VanNostran^ (Chairman), W. 
Chipman, R. P. Fairbairn, P. S. Gibson, T. H. Jones, G. B. 
Kirkpatrick, C. Unwin. 

Exploration. — L. B. Stewart (Chairman), G. B. Kirkpatrick, J, 
McAree, A. Niven, H. B. Proudfoot, H. W. Selby, G. E. 
Silvester. 



Digitized by 



Google 



PROGRAMME OF THE 



Association of Ontario Land Surveyors 

( INCORPORATED.) 

AT ITS EIGHTH ANNUAL MEETING HELD IN TORONTO. 
27th AND 28th FEBRUARY, ist MARCH. 1900. 



PROGRAMME. 
Tuesday, 27th February— Morning at 10 o'clock. 

AT THB REPOSITORY, PARLIAMENT BUILDINGS. 

Meeting of Council. 

Meeting of Standing and Special Committees. 

Call to Order, 11 a.m! 

Report of Secretary-Treasurer. 

Report of Committee on Repository and Biography. Willis Chipman, Chairman. 

Paper — •• Samples of a Country Surveyor's Life " H. H Gibson. 

Paper — '• Railway Curves " H. Strange. 

Paper— •• Railway Work. " H. K. Wicksteed. 

Afternoon at 2 o'clock. 

President's Address. 

Paper— "The Mining Outlook." T. R. Deacon. 

Paper— ••Mining Regulations (Yukon.) " T. Fawcett. 

Paper — •' A Survey under Sec. 38, Survey Act, 1897." G. B. Kirkpatrick. 

" Report of Committee on Land Surveying. " H. H. Gibson. 

Paper — •• System of Survey." S. Bray. 

Wednesday, 28th February— Mornlns at 10 o'clock. 

Report of Committee on Publication. K. Gamble, Chairman. 

Paper— •• Artesian Wells " A. J. McPherson. 

Report of Drainage Committee. W. F. VanBuskirk, Chairman. 

Paper — " Highway Culverts. " A. W. Campbell. 

Paper — "Bacterial Filter Beds for Sewage Disposal." E. G. Barrow. 

Report of Engineering Committee. H. K. Wicksteed, Chairman. 
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Afternoon at 2 o'clock. 

Report of Committee on Exploration. M. Ga'iller, Chairman. 

Paper — "Blazed Trees." J.Davis. 

Report of Council. V. Sankey, Chairman. ^ 

Report of Auditors. A. W. Campbell and H. L. Esten. 

Paper— "Low Grade Ores." H DeQ. Sewell. 

Paper—" The Yukon Country. " E. D. Bolton. 

Evening: at 8 o'clock. 

Paper —"Water Power." V. M. Roberts. 

Paper — "Azimuth." C.Carroll. 

Paper — "Azimuth from Polaris." Otto J. Klotz. 

Paper—" Difl5culties in Mining Laws " (Ontario.) A. J. Russell. 

Thursday, Ist March— Morning: at 10 o'clock. 

Report of Committee on Entertainment. A. P. Walker, Chairman 
Paper—" Original Survey " ( Tp. Alfred.) E. T. Wilkiel 
Paper—" The Forest Trees of Ontario." W. A. McLean. 
Report of Topographical Survey Committee. Otto J. Klotz, Chairman. 
Nomination of Officers — (President, Vice-President, Secretary-Treasurer, Auditors, 
two members of Council.) 

Afternoon at 2 o'clock. 

Ratification of By-Laws. 
Unfinished Business. 
New Bust t> ess. 
Adjoornment. 
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kjinutes of the Eighth i^nnual Meeting 

OF THE 

ASSOCIATION OF 

ONTARIO LAND SURVEYORS 

Held at the Repository, Parliament Buildings, Toronto, 
on FEBRUARY 27th, 28th and MARCH ist, 1900. 



Morning Session. 

February 27th, 1900, 

The eighth Annual Meeting opened at 10 o'clock a.m., the 
Vice-President, Mr. Ross, in the chair. 

The Minutes of the previous meeting, as printed in the "Pro- 
ceedings '' for 1899, were taken as read, and on motion of Mr. 
Dickson, seconded by Mr. Kirkpatrick, were adopted. 

Communications from Messrs. Schofield and Strange and the 
Engineers' Club were then read, and on the latter communication 
Messrs. Sankey and Butler spoke. 

On motion of Mr. Sankey seconded by Mr. Niven, Messrs. 
Butler, Klotz and L. B. Stewart were appointed a Committee to 
bring before His Excellency the Governor-General the matter 
of topographical survey. Carried. 

Mr. Sankey, Chairman of Council of Management, presented 
the Report of the Secretary-Treasurer and Financial Statement; 
and on motion of Mr. Sankey, seconded by Mr. Niven, the 
Financial Statement was submitted to the Auditors. 

The President takes the chair. 

The President then read a communication from Mr. Van 
Nostrand, resigning the position of Secretary-Treasurer of the 
Association. 

The President — I have here a communication, gentle- 
men, which will probably be a surprise to the most of you. I 
think before we deal with it we will have to hear from the Secre- 
tary-Treasurer. 

Mr. Van Nostrand — Mr. Chairman, I think the time has^ 
come, after ten years of one Secretary, for a change. I have beena 
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I 

very much interested in the work, and I have enjoyed it all 
through; but I find it takes up' more of my time than under 
present circumstances I can afford to give, for I cannot do the 
Association work justice and attend to my own business, and I 
am afraid that the Association's business rather suffered last year 
on account of my own business being a little greater than it had 
been previously; I have, therefore, come to the conclusion that I 
must resign, and 1 think this is the best time to do so. We will 
have our nomination and election of officers presently, and, as a 
new Secretary w411 have to be appointed, it will be well for him 
to get into the iraces as early as possible, the usual way is to 
appoint one pro tem. 

The President — I certainly am very much taken by sur- 
prise by the Secretary's resignation, as I had hoped that he 
would continue to give the Association his services for many a 
year to come, perhaps it would be well for the Association to 
make it worth his while to continue as Secretary. 

Mr. Van Nostrand — I trust that the members of the Asso- 
ciation will not look at it in that light. The Association has 
dealt very generously with me. A great deal of the work that 
has been performed has been merely clerical work, and the Asso- 
ciation should not pay more than clerical pay for it. Unfortu- 
nately I have professional work on hand which interferes with 
it. My resignation stands, and my thanks are due to the mem- 
bers of the Association for the way in which they have always 
treated me financially. 

Mr. Sankey — Under the circumstances I would Hke to say a 
few words. Nobody in the whole Association knows what Mr. 
Van Nostrand has done for the Association as well as I do, and 
I cannot express to you what I feel at the loss the Association 
is sustaining. When Mr. Van Nostrand became our Secretary 
we were in our absolute infancy, and you see by his report this 
year the position we now stand in. We are in a strong financial 
position as well as in a strong professional position to-day, 
stronger, I think, thati we have ever been in before. Personally 
I would be very glad if Mr. Van Nostrand would reconsider his 
decision. He told me privately of his decision some time ago. 
I urged him to reconsider it, and he said he would, but the recon- 
sideration resulted in the same statement that he found that it 
was a matter between his professional duties and the Association, 
and under the circumstances the professional duties must prevail. 
a wish that someone's voice here would have more effect with 
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MINUTES. II 

him than what I have said to him, or what others have said to 
induce him to remain with the Association as its Secretary, has 
had. You have heard what he has said; and I would like to bear 
testimony, as Chairman of the Council, .to the very great value 
oi Mr. Van Nostrand's services, and to express my very sincere 
regret at his finding it necessary to sever his present connection 
with us. 

Air. Niven — Mr. President, I am very sorry, indeed, that Mr. 
Van Nostrand has, arrived at the conclusion that he can no longer 
hold the office of Secretary-Treasurer. We have been jvery 
fortunate in our Secretary-1 reasurers. A number of years ago, 
when Mr. Chipman resigned, Mr. Van Nostrand was elected in 
his place, and I h^d hoped that he would have been our perpetual 
Secretary. However, as he seems to have made up his mind to 
give up the office, conflicting as it does with his professional 
duties, I do not think that we can press him to retain it. I do 
not like to move the acceptance of his resignation, hoping that 
something would turn up to keep him in office. I would suggest 
in the meantime that Captain Gamble be asked to assist him in 
his duties during this meeting. 

Mr. Van Nostrand — It may be out of order for me to speak 
a third time on the same question ; but I still think that someone 
should have the responsibility who is going to continue in the 
office. Although it is a matter for the Association to say 
when the time for election comes on, still they will be guided 
to some extent by what is done now; and if some one present 
can decide on some one who will probably take the position and 
hold it, that may affect the election to a certain extent. I do 
not think that the assistant arrangement will be workable. I shall 
be very glad to do what I can to assist the new Secretary^ but 
I do not like to have the responsibility of doing his work alto- 
gether. I have considered the question of possible successors, 
:and it struck me that possibly Captain Gamble or Major Sankey, 
or some one who has not got his time fully occupied by profes- 
sional duties, might undertake it. I do not know what the 
sentiments of these gentlemen are; but I would be very glad to 
propose Mr. Sankey's name for the present in any event. 

Mr. Ross — I take very great pleasure in seconding Mr. 
Sankey's name as the Secretary to succeed Mr. Van Nostrand. 
Mr. Sankey has been one of the fathers of the Association, and 
if he would take the position, I think he would be very acceptable 
to every member of the Association. 
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12 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

Mr. Dickson — Mr. President, from my first connection with 
the Association I have had ver>' pleasant busmess and fnendly 
connections wiih Air. Van Xostrand, and it is with ver>' great 
regret ihat I see he has made up his mind to sever his connection 
with the Association as its Secretarj'. I think I express the 
sentiments of ever>' member here when I say that we universahy 
regret that he has found it necessar>' to resign his position, ana, 
although I do it ver>' reluctantly, I beg leave to move that Air. 
Van Nostrand's resignation be accepted. 

Mr. Kirkpatrick — I will second that, but I dp not like it at 
all. Like all the others, i looked forward to Mr. Van Xostrand 
being our Secretary; in fact I could not imagine him being any- 
thing else, because he is such a good-natured man that there is 
no possibility of anyone ever quarrelling with him — I do not 
think anyone ever did, and I am very sony, indeed, that he has 
found it necessary to give up the position. At the same time I 
am glad to find that his business is looking up, so that he felt 
called upon to give up his whole time to his own work. It is a 
sign of the growing time we hear so much of, and I hope that it 
win be only an evidence of the growing time for the remainder 
of us surveyors. I suppose, as Mr. Van Nostrand has said that 
his determination is unalterable, the only thing for the Associa- 
tion to do is to accept his resignation with deep regret, expressing 
to him at the same time the deep sense of gratitude we all feel 
for the wonderful care which he has bestowed upon the interests 
of the Association, which as, we all know, lie very much in the 
hands of the Secretary. 

The President — Moved by Mr. Dickson, seconded by Mr. 
Kirkpatrick. that the resignation of the Secretary-Treasurer, Mr. 
A. J. Van Nostrand, be accepted with regret. 

I am sure that we all feel that it goes against the grain to say 
"Aye" to this motion, but knowing the Secretary-Treasurer, we 
know that when he has made up his mind that a step is right he 
will stick to it, and it seems he considers this step necessary; 30 
that with much regret I will have to ask you to signify your 
assent to this motion. 

Mr. Kirkpatrick — Would it not be well to have an Acting 
Secretary appointed? Or is Mr. Van Nostrand going to con- 
tinue as Secretary during this meeting? If not, I would move 
that Mr. Sankey be Acting Secretary, if he will kindly accept it. 

Mr. Dickson — I second the motion. 

Mr. Sankey — Mr. President, this matter is rather new to me, 
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MINUTES. 13 

but if you think it would be well for me to be Acting Secre- 
tary during this meeting, I will accept the position during 
the meeting, and until the Association has an opportunity of 
discussing what is really for its interests. I may say, as Chair- 
man of the Council, that it is a matter of very great import- 
ance to this Association who takes Mr. Van Nostrand's 
place. The Chairman of the Council cannot do everything; 
he may assist, he may give advice, but it is the Secretary 
to whom the Association has to look practically for the carrying 
on of the business of the Association, and it is a matter, as I have 
said before, of very great importance who takes this office; it 
should not^be just let go by chance; the duties have got to be 
considered, and the facilities for performing those duties have 
a great deal to say to their successful performance. In the mean- 
time I shall be willing to act, knowing, as I do, that Mr. Van 
Nostrand will give me all the help he can. 

Moved by Mr. Dickson, seconded by Mr. Kirkpatrick, that 
Mr. Van Nostrand's resignation be accepted. Carried. 

Moved by Mr. Kirkpatrick, seconded by Mr. Dickson, that 
]y[r. Sankey be Acting Secretary. Carried. 

Moved by Mr. Dickson, seconded by Mr. Dickson, that this 
meeting now adjourn until 2 o'clock. Carried. 



Afternoon Session. 

The President, Mr. H. J. Bowman, in the chair. 

The President announces receipt of telegram from Mr. T. H. 
Jones, regretting that he cannot attend. 

A paper, " Railway Curves," by Mr. H. Strange, was read by 
Mr. L. B. Stewart. 

Moved by Mr. Stewart, seconded by Mr. Kirkpatrick, that 
the paper by Mr. Strange be received and printed in the " Pro- 
ceedings." Carried. 

A paper, " Samples of a Country Surveyor's Life," by Mr. 
H. H. Gibson, was read by the writer. A short discussion took 
place upon this paper, after which it was, on motion, ordered 
that this paper be received and printed in the " Proceedings " 
of the Association. 

The President then read his address, which was received with 
. much applause, after which the President requested that the 
members present would discuss the propositions which he had 
made therein, upon which considerable discussion followed. 
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14 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

Paper, " Mining Regulations (Yukon)/* was read by Mr. 
Fawcett, writer of same. After discussion thereon the paper was, 
on motion, received and ordered to be published. 

Paper by Mr. Kirkpatrick, *'A Survey under Sec. 38, Survey 
Act, 1897," was read by him, and on motion of Mr. Sewell, sec- 
onded by Mr. Niven, the paper was received as read, and ordered 
to be printed in the '* Proceedings.'' 

On motion it was decided to postpone the reading of Mr. 
T. R. Deacon's paper *' The Mining Outlook," until to-morrow 
morning. 

The meeting then adjourned at 6 o'clock until to-morrow 
morning, as the annual dinner of the Association took the place 
of an evening session. 



Morning Session. 

Tuesday 'morning, Feb. 27, 1900. 

Meeting called to order at 10 o'clock by Mr. Ross. 

Paper by Mr. T. R. Deacon, '' The Mining Outlook," read 
by Mr. Van Nostrand. 

It was moved by Mr. Van Nostrand, seconded by Mr. H. H. 
Gibson, that Mr. Deacon's paper on " The Mining Outlook " in 
Western Ontario be received and printed in the " Proceedings."^ 
Carried. 

Report of Committee on " Land Surveying" was then read; 
and on motion of Mr. H. H. Gibson, seconded by Mr. Niven,. 
the Report was received and adopted. 



Afternoon Session. 

The President in the chair. 

Paper, "Blazed Trees," was read by Mr. Davis; and after 
discussion, on motion of Mr. Niven, seconded by Mr. H. H. 
Gibson, that Mr. Davis' paper be received and printed in the 
Minutes, and that a vote of thanks be rendered to Mr. Davis. 
Carried. 

Mr. D. De Q. Sewell's paper on ''Low Grade Ores" was 
then read and discussed; and on motion Mr. Sewells' paper was 
received, and ordered to be printed in the " Proceedings." 
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MINUTES. ^ 15 

The paper on "Artesian Wells/' prepared by Mr. A. J. 
McPherson, was read by Mr. H. H. Gibson; and after a very 
lengthy discussion it was resolved, on motion, that this paper be 
received and printed in the '' Proceedings." 

The paper prepared by Mr. E. G. Barrow on " Bacterial 
Filter Beds for Sewage Disposal," was read by Mr. A. J. Van 
Nostrand, and on motion the same was received and ordered to 
be printed in the " Proceedings." 

The Report of the Council of Management was read by Mr. 
Villiers Sankey. With the Report he also presented the Report 
of the Board of Examiners. 

It was moved by Mr. Dickson, seconded by Mr. Watson, that 
By-laws Nos. 1-46, as printed in the Annual Report for 1899, 
and the Rules for the Board of Examiners be hereby ratified, 
and the motion carried. 

Mr. Villiers Sankey moved the adoption of the Report of the 
Council of Management, seconded by Mr. Niven and carried. 

Paper, 'The Yukon Country," was then read by Mr. E. D. 
Bolton; and on motion of Mr. P. S. Gibson, seconded by Mr. 
Wilkie, the paper was received and ordered to be printed in the 
" Proceedings." 



Evening Session. 

The Vice-President, Mr. Ross, in the chair. 

Paper on " System of Survey," wTitten by Mr. S. Bray, was 
read by Mr. W. H. J. Wilkie. 

It was moved by Mr. Van Nostrand, seconded by Mr. E. D. 
Bolton, that Mr. Bray's paper be received and printed in the 
Proceedings. Carried. 

Paper, " Highway Culverts," prepared by Mr. A. W. Camp- 
bell, was then read by Mr. A. J. Van Nostrand, and after dis- 
cussion it was moved by Mr. Niven, seconded by Mr. Wilkie, that 
Mr. Campbell's paper be received and printed in the Proceedings. 
Carried. 

Mr. C. Carroll's paper on ''Azimuth " was read by Mr. L. B. 
Stewart, and discussed; and on motion of Mr. Niven, seconded 
by Mr. Speight, the paper was received and ordered to be 
printed in the Proceedings; and the thanks of the Association 
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were rendered to Mr. Carroll and Mr. Stewart for the paper and 
the explanations. 

Paper on " Water Power/' by Mr. Roberts, was read by Mr. 
Van Nostrand and discussed. 

It was moved by Mr. Niven, seconded by Mr. Speight, that 
the paper be received and printed in the Proceedings. 

The meeting adjourned at lo o'clock until lo o'clock to- 
morrow morning. 



Morning Session. 

February 28th, 1900. 
The President called the meeting to order at 10 o'clock. 
Paper, ''Azimuth from Polaris," which was prepared by Mr. 
Otto J. Klotz, was read by Mr. Stewart. It was moved by Mr. 
Dickson, and seconded by Mr. Ross, that a vote of thanks be sent 
to Mr. Klotz for his valuable paper, and that the same be 
received and printed in the 'Troceedings." 

The following communication on '' Magnetic Declination," 
by Mr. Otto J. Klotz, was read by the President; and on motion 
bj Mr. H. H. Gibson, seconded by Mr. Van Nostrand, it was 
resolved that the matter of collecting data on magnetic declina- 
tion be referred to the Land Surveying Committee to take action 
thereon during the coming year: 

The time has arrived for the systematic compilation of all 
magnetic data in Canada. Apart from its great scientific value 
in the study of terrestrial, magnetism, the subject has a very 
important practical bearing, too, as nearly all the original sur- 
veys in the older Provinces of the Dominion were made with the 
compass. Due to the secular variation in the magnetic declina- 
tion, the bearing of many of the old lines run differs now widely 
from the original one. The knowledge of this change or varia- 
tion is of great importance in retracing boundaries of properties. 
By means of a large collection of magnetic data we will also be 
able to discover deflections of the needle due to local disturb- 
ances, and thereby adjust apparent anomalies. The scope of this 
work naturally falls within the sphere of the Dominion. 

Besides obtaining from the various Provincial Crown Lands 
offices the available data from the old records and surveys, it is 
intended to solicit the co-operation of every surveyor through- 
out Canada by getting any data that he may have pertaining to 
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magnetic declination, or 'variation/ as popularly known. For 
that purpose blank forms will be supplied.' 

DISCUSSION. 

Mr. Van Nostrand — I suppose that is intended to take efifect 
in the Association, and that the Association will furnish blank 
forms. There is no doubt that there should be a compilaticfh 
of data regarding magnetic declination. Mr. Kirkpatrick re- 
.ferred to it in his paper. There is great dearth of that sort of 
information in Canada. We have to go to the other side of the 
line, and make a sort of estimate as to how our declination 
should bear on different points in the United States. And this 
Association ought to try to give all the assistance it can in the 
collection of data. 

The President — ^This communication had better be referred 
to the Land Surveying Committee, or some action be taken in 
collecting data? 

Mr. Gibson — I think it ought to go to the Secretary. 

The President — If anything is to be done it is hardly fair to 
leave it to the Secretary alone to take action. 

Mr. H. H. Gibson — I would make a motion that this matter 
be referred to the Land Surveying Committee. If they have 
something definite in hand they will probably take a little more 
time to it. 

Mr. Ross — I will second that. 

Mr. Kirkpatrick — Before going on to the next paper I would 
ask the Association to suspend the Rules of Order for a minute 
until I introduce a resolution to have placed on record when there 
is a full house, not to' wait until this afternoon, when, perhaps, 
there will not be so many present. 

Mr. Kirkpatrick — Mr. President, we are all aware that in the 
wisdom of the Governor-General and the Dominion Cabinet a 
rnember of our Association has been lately called to the high 
dignity of a member of the Senate of the Dominion of Canada; 
and I thought it wDuld be a graceful act to place on record our 
sense of the appreciation of the honor done, not only to that 
gentleman himself, but also to the Association of Ontario Land 
Surveyors, of which he is a valued member. We had the pleasure 
of having hini at our annual dinner the other night; and what 
gave us a peculiar pleasure in his presence on that evening 
was this, that although not a British Canadian, but a French 



Digitized by 



Google 



^ 



i:-:iiriish 



Digitized by 



Google 



MINUTES. 19 

Report of Publication Committee read. 

Moved by Capt. Gamble, seconded by Mr. Speight, that the 
Report of the Publication Committee be received and adopted. 
Carried. 

Report of the Exploration Committee read. 

It was moved by Mr. P. S. Gibson, seconded by Mr. Niven^ ♦ 
that the Report of the Exploration Committee be received and 
adopted. Carried. 

Moved by Mr. H. H. Gibson, seconded by Mr. Roger, that 
the paper by Mr. W. A. MacLean, ** The Forest Trees of On- 
tario,'* be taken as read and printed in the " Proceedings," and 
the thanks of the Association be rendered to Mr. MacLean for 
his work in its preparation. Carried. 

Paper, '* Original Survey " (Township of Alfred), was then 
read; and it was moved by Mr. Dickson, seconded by Mr. Kirk- 
patrick, that a hearty vote of thanks be tendered to Mr. Wilkie 
for his paper, and that it be printed in the '' Proceedings." 
Carried. 

Report of the Drainage Committee was then read by Mr. 
W. F. Van Buskirk; and on motion of Mr. Dickson, seconded 
by Mr. H. H. Gibson, it was resolved that the Report of the 
Drainage Committee be received and adopted. 

Moved by Mr. Van Nostrand, seconded by Mr. Van Buskirk, 
that the paper on " Railway Work " by Mr. H. K. Wicksteed be 
taken as read and printed in the " Proceedings." Carried. 

Moved by Mr. Ross, seconded by Mr. Rogers, that the 
Report on the Committee of Entertainment be taken as read and 
printed in the " Proceedings." Carried. 

Moved by Mr. Dickson, seconded by Mr. Shaw, that the 
Report of the Committee on '* Engineering " be taken as read 
and printed in the " Proceedings." Carried. 

The President announced that in the absence of Mr. Chipman 
there is no Report as yet of the Committee on ** Repository and 
Biography," but no doubt it will be forthcoming. 

Moved by Captain Gamble, seconded by Mr. Ross, that the 
Report of the Committee on '* Repository and Biography " be 
taken as read and printed in the " Proceedings." Carried. 
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NOMINATION OF OFFICERS: 

PRESIDENT. 

Moved by Mr. Dickson, seconded by Mr. Niven, that Mr. 
George Ross be President of the Association for the coming 
year. Carried. 

VICE-PRESIDENT. 

Moved by Mr. Ross, seconded by Mr. P. S. Gibson, that Mr. 
Dickson be Vice-President for the coming year. Carried. 

SECRETARY-TREASURER. 

Moved by Mr. P. S. Gibson, seconded by Mr. Niven, that Mr. 
Villiers Sankey be Secretary-Treasurer. Carried. 

AUDITORS. 

Moved by Mr. Niven, seconded by Mr. Ross, that Captain 
Gamble be one of the auditors. Carried. 

Moved by Mr. Speight, seconded by Mr. Watson, that Mr. 
Harry Browne be one of the auditors for the coming year. 
Carried. 

MEMBERS OF COUNCIL. 

The following are norninated as members of the Council: 
Messrs. W. F. Van Buskirk, A. J. Van Nostrand, E. T. Wilkie, 
W. R. Aylesworth, J. W. Tyrrell, H. H. Gibson, A. S. Code, 
and John McAree. 

SCRUTINEERS. 

The following gentlemen are appointed as scrutineers for 
the ballots: Messrs. Spdght and Whitson. 

It was moved by Mr. Kirkpatrick, seconded by Mr. Dickson, 
and resolved: "That the sum of $200 be granted to the Secre- 
tary-Treasurer as a slight remuneration for his services. Carried. 

Moved by Mr. Niven, and seconded by Mr. P. S. Gibson, and 
resolved : " That we have learned with regret of the removal by 
death of Jos. Green Kirk since our last meeting of members." 
Carried. 

Moved by Mr. H. H. Gibson, seconded by Mr. Dickson, 

\J:hat any omissions or clerical errors in the records of this meeting, 

now in the hands of the Acting Secretary and Stenographer, be 

corrected by the Committee on Publication before being printed. 

Carried. 
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Moved by Mr. Kirkpatrick, seconded by Mr. Wilkie, that 
the auditors be paid the sum of "$5 each for their work auditing 
the accounts of the past year. Carried. 

Moved by Mr. P. S. Gibson, and seconded by Mr. Wilkie, 
that the President do leave the chair, and that a hearty vote of 
thanks be tendered to our retiring President for the very able and 
efficient manner in which he has discharged the onerous duties 
devolving upon him. 

Mr. Bowman thanked the members of the Association for 
their hearty vote of thanks, and expressed the great pride it had 
been to him to fill the office of President, and expressed the hope 
that as years go on all the members will be able to gather an- 
nually, and help each other along in the work necessary to keep 
us abreast of the times in our profession. 

On motion of Mr. Dickson, seconded by Mr. P. G. Gibson, 
at 4 o'clock p.m. the meeting adjourned with the singing of 
the National Anthem. 



MEMBERS IN ATTENDANCE AT THE EIGHTH 
ANNUAL MEETING. 



27TH, 28TH FEBRUARY AND 1ST MARCH, I9OO. 



W. R. Aylsworth. 
H. J. Bowman. 
E. D. Bolton. 
L. Bolton. 
G. L. Brown. 
E. Bazett. 
M. J. Butler. 
J. P. B. Casgrain. 
A. W. Campbell. 
J. Dickson. 
John Davis. 
H. L. Esten. 
R. P. Fairbairn. 
T. Fawcett. 
W. B. Ford. 



K. Gamble. 
H. H. Gibson. 
P. S. Gibson. 
J. Galbraith. 
J. Hutcheon. 
G. B. Kirkpatrick. 
W. A. MacLean. 
C. J. Murphy. 
J. J. Mackay. 
A. Niven. 
Geo. Ross. 
John Roger. 
F. J. Robinson. 
T. B. Speight. 
J. H. Shaw. 



L. B. Stewart. 
V. Sankey. 
Angus Smith. 
Wm. Spry. 
Henry Smith. 
H. DeQ. Sewell. 
G. E. Silvester. 
C. Unwin, 
A. J. VanNostrand. 
W. F. VanBuskirk. 
E. T. Wilkie. 
J. F. Whit son. 
A. P. Walker. 
M. B. Weekes. 
J. N. Wallace. 
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RESULT OF ELECTIONS FOR 1900-1901. 

President George Ross (by acclamation). 

Vice-President James Dickson (by acclamation). 

Secretary 'Treasurer Villiers Sapkey (by acclamation). 

Members of the council 0/ Management elected for the ensuing 

three years : 

A. J. Van Nostrand. J. W. Tyrrell. 

Auditors for the ensuing year : (by acclamation). 
Harry J. Browne. Killaly Gamble. 

I hereby declare the above named officers elected. 

Villiers Sankey, 

Secretary 'Treasurer. 

Certified correct. 



J.* F. Vh^iS,}^^''"^^*''^^''^ ^/ Ballots. 



Under Sec. i6. Chap. i8o, R.S.O., 1897 the Council appointed Mr. John McAree to fill the 
vacancy caused by the resignation of Mr. Jas. Dickson as member of the Council.— Secretary. 



PRESIDENT'S ADDRESS. 



Gentlemen, — It is very gratifying to find that a good pro- 
gramme has again been prepared for our Annual Meeting, the 
fifteenth in the history of the Association and the eighth since 
incorporation. It is to be hoped there will be time for full dis- 
cussion of the different reports and papers. A tendency towards 
a smaller number of papers need not be feared, as in that event 
more time may be devoted to the consideration of them and the 
exchange of experiences between the members, which is often 
more helpful than the papers themselves. 

No doubt many of you have noted with interest the propo- 
sitions of the new leader of the Ontario Government, particu- 
larly in reference to the appropriation of $40,000 or $50,000 for 
preliminary exploration work in the northern part of the Pro- 
vince up to the shores of Hudson Bay for the purpose of obtain- 
ing information as to its timber, mines and arable lands; and 
also his announcement that it is hoped a system may be pro- 
jected whereby the three million acres of swamp lands in the 
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Province may be properly drained. A great aid to this latter 
.project would be the carrying out of the much-needed topo- 
graphical survey of the older part of the Province. In the old 
County of Waterloo there is a township that has several very 
large swamps or marshes in it, one of them about a thousand 
acres in extent, and steps would doubtless have been taken long 
ago to drain them were there maps in existence showing the 
topography of the district, the location and elevation of the dif- 
ferent ponds, streams and ridges. As a matter of fact there is 
no plan on file anywhere showing even the lots as originally 
surveyed in this particular township. As most of these large 
swamps in this township have no natural outlet, nothing can be 
done in the way of drainage till a topographical survey is made. 

Recently an agitation has arisen for provincial aid for high- 
way construction. As subsidies have long been given to rail- 
ways, there cannot be any difference in principle in granting aid 
to establish good macadamized roads as feeders to these railways; 
and, as provincial subsidies are now very seldom granted to rail- 
ways in the older part of the Province, it would seem only fair 
that some plan should be devised for thus continuing the develop- 
ment of the country. In the State of Massachusetts, where the 
principle of State aid has been adopted, the writer was recently 
informed by one of the Commissioners that already the large sum 
of $2,600,000 has been expended in building first-class macadam 
roads. 

A few of our members, who are also members of the Canadian 
Society of Civil Engineers, accompanied the excursion a month 
ago to Boston. The experience gained on a trip of this kind, 
the pleasant intercourse with the other members of the party, and 
the consequent broadening of the individual thought, suggest the 
consideration of the advisability of a somewhat similar excursion 
at some future date for the benefit of our own members. No 
doubt the members resident at or near our national capital, as 
well as some of our other larger cities, would be glad to have 
the Association yisit them, and would prepare papers dealing 
with local matters of general interest. 

The proposed Engineers' Bill was amended last year to meet 
the views of your Committee appointed in that behalf, but it is 
not likely that it will come up at this Session of the Legislature. 

As the Association has now an unquestioned surplus, would it 
not be well to authorize the Council to purchase for active mem- 
bers 50 or 100 feet steel standards of measurement, and have 
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them stamped by the Dominion authorities. For such a large 
number a close figure would be quoted by the different manufac- 
turers. Some of our funds could advantageously be used in 
enlarging and fitting up the new repository. By the use of 
Luxfer prisms the light could be much improved, and by remov- 
Jng^ some of the partitions and putting in a wooden floor on top 
of the concrete a room would be obtained more suitable for the 
meetings of this august body. 

In conclusion, it will be only necessary to make a passing 
reference to the war now being waged in that distant part of the 
great empire, of which we are proud to form another part. This 
unhappy occurrence has shown to the world the great bond of 
unity which exists between Great Britain and her colonies, as 
evidenced by the spontaneity with which the people of the col- 
onies have, unsolicited, sent their sons to help the Mother 
Country in giving to the people of South Africa that freedom 
which we enjoy. It will be for you to decide whether a fitting 
donation shall be made to the fund established for the relief of 
those dependent upon our brave boys who have fallen at the front. 

Herbert J. Bowman, 

President. 

February 27, 1900. 

DISCUSSION. 

Mr. President — I shall be glad if the gentlemen present will 
discuss some of the propositions that I have made. 

Mr. Sankey — Mr. President, I was going to remark on hear- 
ing your address there was so much in it to discuss that it would 
be well for the different points to be taken up separately and 
discussed. In some Associations, I believe, it is the custotn to 
refer an address of this kind to a special committee in order to 
promote a general discussion; but as that would be rather out 
of the way here I would suggest that each point be taken up in 
its order as mentioned in the address, and discussed to a finish. 

Mr. Dickson — Would you read the address clause by clause? 

The President — ^The new leader of the Government, Mr. Ross, 
in a speech which, I think, he made at Whitby, mentioned that 
he intended to ask for $40,000 or $50,000 for exploration work 
in the northern part of the province. I think that was referred 
to before in one of the other reports. Perhaps some of our 
members are in the confidence of the Government. 
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Mr. Dickson — Perhaps Mr. Kirkpatrick would not mind let- 
ting us know what the system is, under which this will be done, 
if he is at liberty to do so; his information would be of interest. 

The President — It was not clear whether this was to be all 
spent in one year or not. 

Mr. Sankey — Assume the money is going to be spent, and 
let us have the various opinions as to the best way to spend it. 

Mr. Dickson — I thinjc if the Government is asking for this 
grant their intention is to spend it this year. 

Mr. Sankey — Are they going to ask our advice? 

Mr. P. S. Gibson — They will no doubt ask our advice as to 
the spending of it. 

The President — It is taken for granted that the exploration 
would have to be made by Ontario land surveyors. 

Mr. P. S. Gibson — Of what character is this exploration work 
to be-^for mining or agricultural purposes? 

The Pre'sident — ^They wish to find out the nature of the 
country. I should not think they refer to timber. 

Mr. Sankey — Both Mr. Niven and Mr. Speight have more 
experience in our northern country than any one else, and they 
should know what is the best method of spending the money; 
that is, getting the most value for the money spent. 

Mr. Niven — Well, Mr. President and gentlemen, I do not 
usually suggest anything; I do what I am told to do. Of course, 
I have heard something of the exploration, but I have no idea 
as to what way they intend to do it. I have not given the matter 
sufficient thought to suggest to-day before this body of sur- 
veyors or anyone else what should be done. But I believe that 
a system of exploration could only be properly conducted 
between base and meridian lines; and it would be necessary to 
cut the country up to some extent into certain sized districts, and 
then the exploration could be made between the district bound- 
aries, because if you send a number of surveyors or others into 
a country like ours to go through and tell what is in it, they 
could never know where they were — they would be lost for the 
time, and, although they might make calculations about their 
latitude and longitude they would be very much out. 

Mr. P. S. Gibson — Don't you think the compass survey would 
be very much better than these transit surveys to get over the 
country? 
3 

Digitized by VjOOQ IC 



26 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

Mr. Niven — With the transit, of course, it takes longer to do 
it, but you know what you are doing, and when it is cone you 
have something definite. 

Mr. Sankey — But with the expense attendant on the running 
of the base line, isn't the actual exploring overlooked? That is, 
the thorough understanding of the countrj^ seems to me lo be 
overlooked on account of the expense necessary to run the 
base line. 

Mr. Niven — So it is in the way it hacs been done, because the 
surveyor cannot leave the line; he is there attending to his work; 
but in some instances we have had explorers attached to a party 
whose business it was to go perhaps six miles on each side. Well, 
sometimes they would go six miles, but very often they would 
not go so far; it might happen that they thought they had gone 
six miles when they were only four miles. But it appears to me 
that if the country were cut up into districts, and then explora- 
tion parties put in to explore from one boundary to the other, 
that you would certainly get a better idea of the country than 
in any other way. 

Mr. Sankey — With regard to these base lines, is it worth 
while going to the expense of running an expensive transit line 
through a country you know nothing about? You may start 
this transit line from a practically useful point, but the line may 
Jead you you don't know where. Therefore the expensive line 
:is more likely to be run in the wrong place than the right. Would 
it not be well to lay out the country with compass lines first. As 
Mr. Niven truly remarks, you may not know exactly where you 
are, but still I think a general knowledge of the country would 
be acquired, and then the base lines could be run in useful 
locations. 

Mr. Kirkpatrick — I have had a little experience in this kind 
of work. I had a plan given to me some years ago by the 
Government. My method of doing this work is to have not only 
a surveyor with me, but also two or three young fellows, and 
when you get on to a real nice country, then you can run your 
meridian lines or governing lines, and run them well, too. 

Mr. Dickson — I think what is worth doing at all is worth 
iloing well. We do not know what is in the country. We can 
go over it, and find out what is on the surface, but we do not 
iknow what is underneath it. The ground may be full of minerals, 
rand we may make our compass surveys and establish certain 
^points, and then the tnie surveys have to be made where the 



Digitized by 



Google 



PRESIDENT S ADDRESS. 2^ 

mineral locations are found, and then whatever is to be done 
should be done in a very thorough manner. 1 believe in a line 
being weil staked out and blazed with properly marked posts, . 
and then there is no further expense necessary to pick up your 
lines. 1 wpuld certainly suggest properly run meridiari imes in- 
every instance. 

Mr. Kirkpatrick — Of course, I do not know what the Premier 
will do; but I was asked some time ago by him to prepare a 
scheme. Well, the first thing to do is to prepare a map. As far 
as the Rainy River district is concerned 1 always had a good deal 
of trouble m eany days to get the Conimissioner to authorize 
the running of base and meridian lines with permanent monu- 
ments. They were generally afraid that the expenditure could 
not be defended in Parliament as readily as money expended 
in subdividing townships into farm lots. 1 always maintained, 
however, that if necessary I would go before any committee and 
justify such expenditure as the best money that ever was spent 
in the Province of Ontario. 1 am not required now to go before 
any committee — the event has justified the action. The Govern- 
ment have gained, I suppose, $50 for every dollar that was spent 
in running those base and meridian lines. Now, the consequence 
IS that we had base and meridian lines within reasonable distance 
of each other by the time they were required. This last year 
there was very nearly $100,000 taken in through my branch alone 
by the sale of mining lands. I very much question if the cost of 
running base and meridian lines was anything like that amount. 
Now, as regards the newer part of the province; that is, the part 
lying in the Districts of Algoma and Nipissing. Of course, 
there is really very little known of that, but sufficient is known 
to expect that there is a very large extent of arable land, as well 
as a very large extent of territory covered by spruce, which is 
now^ probably the largest extent of spruce on this continent. We 
know exactly what is being done in the way of pulp manu- 
facturing. And as the land is cleared up it will be found from 
surveys made by Mr. Niven and others that the soil is suitable 
for agriculture, probably to a very large extent. Now, my idea 
is that a combination of base, meridian and exploratory lines 
can be done every year, and I know that such work will not be 
thrown away. My idea would be to run a base line through the 
centre of the known gfood land. I would also probably explore 
with cheap compass lines — I do not say that I would necessarily 
run them north or south, or anything- like that; but I wovild have 
them go through the spruce swamps. Of course, you all know 
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that the riVers flow into the sea through that country, and there 
is an enormous number of them to map out the country. As 
well^as i could, I have estimatea at what cost 1 thought this could 
be done for, but I do not believe systematic knowledge of the 
country could be obtained quickly, but certainly a good general 
knowledge can be got. I do not think it will be possible, of 
course, to arrive all at once at an exhaustive knowledge of what 
the country contains, but 1 confidently expect that the expen- 
diture of $40,000 or $50,000 will bring in a large amount of infor- 
mation, which is much required concerning the northern part 
of the country. I think it will be quite evident to everybody 
that explorers will have to go with each survey party, also 
probably a geologist, and perhaps in the thickly-wooded part 
experts in timber, so as to be able to value and estimate the 
amount of timber. A great many survey parties have good line- 
runners, but they may not have much idea of the value of the 
timber. Of course, it is an expert's work, and 1 think myself 
that probably a good timber valuator or estimater accom- 
panying each party will not be money thrown away. We may 
as well get out of the idea that a surveyor can do everything. 
In parties like these every man will have to use his brains. Not 
some kind of a line, but a combination of lines, I think, will bring 
in a large stock of information; that is what I confidently hope 
and expect. 

The President — There has been an agitation for provincial aid 
towards higher construction of roads. Last fall there was a 
convention in Toronto of representatives of . different munici- 
palities, at which this matter was very fully discussed; and we 
may look for some legislation on the subject, as no doubt some 
system can be put into our road building. In some parts of the 
province it is not looked upon with very great favor because 
they have good roads; but the method recommended seems to 
be to have the counties assume leading highways through the 
county and improve them, the Government giving a grant to 
aid them in this direction. This metho4 is pursued in some of 
the States across the line. As I stated in my address, the State 
of Massachusetts is in the lead. Under this system of State aid 
they have spent during the last few years $2,600,000 on good 
macadam roads. The centre of the road is macadamized. 

Mr. Aylesworth — For a width of fifteen feet they are ma- 
cadamized; then the sides are gravelled and proper ditches made. 
In my county the county roads are under a superintendent, who 
has three, four or five gangs of men as may be, necessary kept 



Digitized by 



Google 



PRESIDENT S ADDRESS. 29 

in various parts of the county working during the summer 
season. We also have a bridge gang. We have over 275 bridges 
kept up by the county. We spend from $12,000 to $15,000 
annually on our bridges. Our bridges are now in first-class 
condition, and are btiilt of iron or wood. 

The President — ^The next matter I touched upon was the trip 
of the Canadian Society of Civil Engineers to Boston. About 
a month ago I suggested the advisability of our Association 
taking a similar excursion to perhaps Ottawa or some of the 
other large cities in the province or Montreal Then I mentioned 
that the Engineers' Bill was amended to suit our Committee last 
year, but no progress was made in the Legislature with it. I 
believe the chairman of the Committee, Mr. Chipman, is at 
present ip Europe, so it is not likely that the matter will come 
up this Session. 

The next matter I suggest is to use some of our surplus in 
the purchase of steel standards of measurement. We have 
already got those little wooden affairs which are given to those 
who pass the final examination. What we need is a reliable 
standard which we can take into court, as a standard of measure- 
ment, and if a couple of hundred were bought at one time it 
could be done very expeditiously and very cheaply, and no doubt 
arrangements could be made with the Weights and Measures 
Department at Ottawa to stamp them all at the same time. 

Mr. Sankey — When the present Board of Examiners came " . 
into office we found there was about half a .gross of the old 
wooden standards in existence. They were not stamped. Well, 
we thought that such good old timber as that (I understand 
good seasoned timber is rather expensive now-a-days), was too 
good to be thrown away. However, you will be happy to know 
that the last of those .old sticks has gone. We are to-day in 
communication with the manufacturers as to a suitable stan- 
dard. The suggestion that the Board of Examiners made was 
that a thirty-three-foot steel tape line be graduated in feet on 
one side and links on the other, the first foot to be graduated 
into inches and sixteenths and the last foot to be graduated into 
tenths and hundredths, the first ten links to be graduated into 
individual links, as a suitable standard for Ontario Land Sur- 
veyors. Then a sixty-six foot tape or a 100 foot tape could be 
easily compared with such a standard. One of the strong objec- 
tions to having a thirty-three foot tape is that it is not very 
much good to take out in the bush or in the country. Under 
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the. Statutes a surveyor is supposed to take the standard supplied 
him by the Board of Examiners to compare his chains with. 

Mr. P. S. Gibson — We are bound to have our chains stamped. 

Mr. Sankey — We are bound to be in possession of the 
standard that is given by the Board of Ex&miners, and we are 
supposed to have sufficient knowledge to compare the other 
chains we use. What 1 want to know is whether the 33-foot steel 
tape, which is not of a very expe;nsive character, graduated as 1 
have mentioned, will be in the opinion of all present a suitable 
standard ^ have. The candidates for examination, when they 
pass their final examinations, have hitherto been charged $2 
apiece for the wooden standards I have no doubt they would 
be willing to pay a little extra if they got a better standard. At 
the present time the funds of the Association might be drawn 
upon to a certain extent. Surveyors who have been in practice 
for some time would pay $3.50 or $4 for a tape such as I speak of. 

Mr. P. S. Gibson — Mr. Sankey's views meet mine exactly. 

The President — I think that a lOO-foot tape would be perhaps 
a more satisfactory standard, because you could compare the 100- 
foot, 66 foot and 33-foot chains directly with this. 

Mr. P. S. Gibson — I would suggest this: that there should 
be different lengths for. standards, and those who want a 100-foot 
one should pay a little more. 

The President — I think every member should have a standard 
"tape, either to be furnished gratis or upon a small payment; a 
100-foot tape would be the most satisfactory. A portion of the 
tape might be divided in the metric system, as some time in 
the future the metric system may be adopted, and we might just 
as well have the graduations in these standards ; and if they are 
properly taken care of they will last forever. 

Mr. Sankey — As to price, I am reading now from the Lufkin 
Rule Company? price list. Their price for a 25-foot tape, marked 
in feet and tenths and hundredths, with a substantial case and 
everything perfectly suitable for doing actual work, is $4.50. The 
price for a similar tape 100 feet long is $12.80. The 50-foot tape 
is $7.20. I have one of these tapes myself, and it is a most beau- 
tiful tape. I did not go to the expense of having it nickel-plated, 
though they nickel-plate them for $1.50 more. I have used it 
two years, and it has given me great satisfaction. It is a very 
easily-cleaned tape. The material it is made of is not easily 
rusted, and it is very easily brightened. It does not kink very 
quickly. I think the diameter of the box is 3 3-4^ 4 inches. 
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Mr. P. S. Gibson — What is the breadth of it. 

Mr. Sankey — It is probably about five-eighths inch. 

The President — Of course, our standards need not be used 
for measurement, but for comparison. A narrow tape is less apt 
tp be broken by being stepped upon. I should think that by 
giving a special order for a couple of hundred of 100-foot tapes 
they could be got for about $5 apiece, and if we got the Dominioa 
Government to obtain them for us we would not have to pay 
any duty; they could be made in England. Most of the best 
tapes are made in England, and afterwards sold by our American 
cousins as their tapes. 

Mr. Sankey — I would like to know for the Council and for 
the Board of Examiners what the Association desires to do in 
this matter. We may go and buy a 33-foot tape, and no one 
will want to buy it from us. 

Mr. P. S. Gibson — Order a variety of lengths. 

Mr. Sankey — That would not answer, Mr. Gibson. What- 
ever standard is going to be established must be officially estab- 
lished, and every surveyor should be in possession of the official 
standard. 

Mr. Aylesworth — I think it would be much better to have a 
standard of about 33 feet. I move that this Association recom- 
mend a 33-foot standard. 

Mr. Ross — I beg to second Mr. Aylesworth's resolution. I 
think the standard should be of the same material as the tapes 
we use; the standard will be correct up to a certain temperature. 

The President — It has been moved by Mr. Aylesworth, 
seconded by Mr. Ross, that the Board of Examiners be recom- 
mended to adopt a 33-foot steel tape as the standard of measure- 
ment to be given in future to those who pass the final examina- 
tion. They might purchase a sufficient number to allow the 
older members to get them at a nominal figure. I hope that 
they will be able to do so. 

Mr. Wilkie — For myself I should be very glad to purchase 
one, and I think with Mr. Sankey that the 33-foot would be the 
most suitable. I do not anticipate any trouble in comparing the 
length of my 100-foot chain with the 33-foot standard. 

The President — Probably the Council will issue a special 
circular after they ascertain what the cost of the different lengths 
w^ould be, and after they find out about testing by the Weights 
and Measures Department, and then find out how many would 
be required. The motion was carried. 

The President — The only other matter I mentioned was with 
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reference to the waf that is now being waged in South Africa, 
to draw your attention to the fact that it would be a very 
good idea, I think, to make a small grant towards the Patriotic 
Fund. I would suggest that we give $ioo. We have practically 
a cash balance on hand of $2,000, so that we do not have to 
consider very long whether we can stand a small grant or not. 

Mr. Dickson — I think we can stand it very well. 

Mr. Van Nostrand — We have one or two accounts that will 
be due. I do not know what the printing of our manual will be 
— it was to be here to-day, but it has not arrived yet — but that 
will be a fairly large item. Then we have the standards to con- 
sider, and the new rooms that we are about to have given to us 
on the other side of the corridor will be partially fitted up by the 
Government for our use ; but it was intended that we should 
have some elaborate fittings of our own, which would run into 
a certain amount of money. The surplus last year increased 
about $300; in the previous year there was scarcely any increase; 
it is not a regular increment at all, and last year's record was 
considerably out of the ordinary. Part of it was due to the fact 
that moneys due to the Association had not been collected the 
year before, and they came in last year, so that we cannot look 
for any similar experience. I do not think that an average of 
more than $100 a year can be counted on, with our present run- 
ning expenses, for increasing our surplus. It has been sug- 
gested that when the surplus got large enough we should 
carry on any litigation which we may be brought into in view 
of some matters that are now before the Council ; it was pro- 
posed also that after our surplus had come to a substantial 
sum the annual dues would be reduced to $1. There are members 
who think $4 too much. Proposed by Mr. Aylesworth and 
seconded by Mr. Dickson, that $i(X) be given to the Patriotic 
Fund. Motion carried. 

The President — I would suggest that the cheque be made 
payable to Sir Oliver Mowat. He is the President for Ontario, 
and it would be very nice to have his autograph on the back of 
our cheque, and probably in the future it would be a relic that 
we would prize. 

The President — Mr. Blue, of the Bureau of Mines, has just 
conveyed to me the intelligence that the Commissioner of Crown 
Lands would be glad if we would take an upper chamber and go 
up higher. We can have the use of the Railway Committee 
Room for the rest of the afternoon. 
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REPORT OF THE COUNCIL OF MANAGEMENT FOR 

THE YEAR 1899. 

Mr. President,— The Council held its regular meetings as 
laid down in the Statutes. At the first meeting (the late Mr. 
Foster, then a member of Council, having been elected vice- 
president), the Council under the authority of the Statute 
appointed Mr. James Dickson on the Council for the remainder 
of Mr. Foster's t^rm. During the last meeting of the Council 
Mr. George Ross was appointed to the position of vice-president 
for the remainder; of this vear, owing to the untimely death of 
Mr. Foster. The Council reports with sorrow his loss. His 
services on our Executive were of great assistance, and it was 
with pleasure that we were looking forward to his assuming the 
duties of president, which no doubt would have fallen to him at 
this meeting. 

During the ye^r the By-laws have been revised, and I now 
present a copy for. official ratification by the Association. They 
number from i to 46. I also present a copy of the Rules ot 
our Examinations to be ratified. 

Referring to the recommendation published in the annual 
report with regard to the legislation which we settled upon at 
the last meeting in respect of amendments in the Registry Act, 
our deputation was referred' by the Government to Mr. Guthrie, 
inspector of Registry Offices, who gave us a most attentive and 
courteous interview, which resulted in the amendments as passed 
last year. While in some details our proposals were not entirely 
carried out, all the important points were accepted almost in our 
own words. 

I hoped, gentlemen, to have had the copies of the Manual 
liere to present them, but we have just heard from the printers 
through some unfortunate delay in the binding they will not 
he here until to-morrow morning. The preparation of this 
Manual required considerable care not so much in respect to 
what should be put in it a^ to what should be left out, the first 
consideration being its portability, it being primarily intended 
for use in the field and for ready reference in the office. Perhaps 
some may say that some sections of certain Acts or a synopsis 
of them should have been inserted; for instance, those sections 
of the Municipal Act relating to roads and highways, their widths 
and the acceptance of them, etc. There are a great number of 
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sections and sub-sections in the Municipal Act which refer to 
this branch of the Municipal Act. We did not put them in the 
Manual because they do not directly concern the surveyor in the 
field. Reference is made to them, however, so that a surveyor 
can readily turn up what in the Municipal Act refers to roads. 
Certain sections in the Railway Act as to the duties of arbitrators 
were not put in for the same reason. The answer generally to 
an objection such as this is that we should have had to put all 
in; a synopsis alone would have done more harm than good. 
It is apt to lead astray, and it is better to let the surveyor read 
all the sections of every Act relating to roads. 

Amongst the suggestions made by us as to p^yt of the Registry 
Act, which were not adopted, was a proposed form of certificate 
for compiled plans. As you may remember, there is a idiflfer- 
ence of , opinion as to what certificate should be used, some 
thinking that the proper certificate to be put on a compiled plan 
is the one which is already in the Act, Schedule O, Section loo. 
But if you will look. at Section lOO of the Act you will see that 
the only plans upon which this certificate has to go is where any 
land is surveyed for the purpose of being resold, or conveyed in 
lots by reference to a plan which has not been already registered. 
That is the only kind of plan upon which the particular certificate 
in the Act is required. If you turn to the section which refers 
to the preparation lof and compiling of plans you will notice that 
two certificates are required. The Act reads as follows: "Each 
map or plan shall have endorsed thereon the certificate of the 
clerk and the head of the municipality and the surveyor.'' Clearly 
the one — that is, the certificate signed by the clerk and the head 
of the municipality — is a certificate that the plan was prepared 
under the direction of the municipality ; the surveyor signs a 
certificate that it was prepared in accordance with the provisions 
of Section 1 1 1 (or, as the case may be) of the Registry Act. 
Otherwise all the proposals that we suggested have been adopted, 
and the Act was passed last session. In the Manual that we have 
prepared we have revised Chapter 136 of the Revised Statutes 
in accordance with the provisions of, that Act. The index has 
also been carefully compiled and considerable information in 
addition to the special Acts relating to surveys and other Acts 
that have reference to surveyors and their duties has also been 
added. .It is, therefore, hoped that surveyors will not have much 
trouble in turning up and finding out what may be required of 
them under the whole limits of the Ontario Statutes. 
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\ 

The Council has also to report that after an interview with 
the Commissioner of Crown Lands he has given us the use of 
the rooms opposite the ones we now occupy; and as these are 
for ourselves only it would be proper for us to. spend some money 
to equip them in a suitable manner in addition to what the Gov- 
ernment may feel able to do for us. 

Respectfully submitted, 

ViLLIERS SaNKEY, 

Chairman of Council. 



DISCUSSION. 



Mr. Sankey — I think with regard to the By-laws, gentlemen, 
that a special motion to adopt them as printed in this annual 
report is necessary, and we will have the official seal of the Asso- 
ciation put upon them and filed away; in fact, I think the best 
thing to do is to bind them into a book. We have the By-laws 
here numbered from i to 46, and have them published in the 
annual report; also the rules of the Board of Examiners. 

Mr. Dickson — I beg to move the adoption of these matters,, 
and also the adoption of this report. 

Mr. Watson — I second that motion. 

Mr. Sankey — I beg to move that the report of the Council 
be adopted. 

Mr. Niven — I second that motion. 

Mr. Aylesworth — Is it in the conditions of the Registry Act 
that you are not to use pen and ink in copying books or plans 
in these offices? 

Mr. Sankey — I am not aware of that in the Registry Act 
itself. I have seen in the Registry Office a notice in the book 
that no pen and ink is to be used on the books. 

Mr. * Aylesworth — And some Registrars say that we have no 
right now to take copies without charge. 

Mr. Sankey — I will not say it is not in the Act. 

Mr. Aylesworth — -I think you will find it in the Registry Act. 
I do not think that restriction came from this board. 

Mr. Sankey — It is new to me. 
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Mr. Sankey — I think in answer to that remark that all we 
need to do is to write the inspector of Registry Offices, and he 
has power under the Act to order every plan over ten years old 
to be brought up to date. He has power to do what, in his 
opinion, is right, if the complaint is well founded. 

The President — It seems to me that if something were done 
to adopt the system pursued in the United States — in some of 
the States at least — ^to file away the original plans, and keep them 
so that they will not become worn out, and make tracings, and 
have them properly mounted in books, that would really be a 
great saving to the country. Now, in these copies that are 
shown to the public they are all made on a uniform scale, no 
matter what the scale of the original plan is, and they date away 
back to 1800, and before that they have all been plotted on 
a uniform scale, that is, lOO feet to the inch; and all information 
is free to the public. Even if they are not made free, if the old 
fee system is continued, it should be adopted that the original 
plans are filed away, and not mauled around and destroyed the 
way they are now. You go into some of the Registry Offices, 
and they hand you out a roll. About half the package is 
damaged on top, and you have got to guess, at the name. Now, 
if those original plans were filed away, probably they would not 
have to be looked at once a year, but the copies might be made 
on good, serviceable linen, and mounted in books. 

Mr. P. S. Gibson — What size would these books be? 

The President — Most of the books were in portfolios, about 
two feet by three. In other cases they had them rolled up; they 
had files, looking something like the end of a boiler, with a 
covering over each tube, and the plan was rolled up in that tube; 
and you look at your index, go to the number of the tube and 
get the plan. 
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REPfJRT OF THE BOARD OF. EXAMINERS. 



The following, gentlemen, is the report of the Board of 
Examiners: ' ' 

The Board of Examiners met at the office of the Hon. the 
Commissioner of Crown Lands on Monday, February 12th, and 
following (lays as provided by statute. The following candidates 
passed the required examinations: 

PRELIMINARY. 

Clarke, Leonard, Oswald, London. 

FINAL. 

Stull, William Walter, B.A.Sc. (Toronto), Sudbury. 
Fairchild, William Howard, Simcoe. 
Shaw, John Henry, Grad. S.P.S., Pembroke. 
Weekes, Melville Bell, B.A.Sc. (Toronto), Brantford.' 

The successful candidates for final examination were duly 
sworn and admitted to practice. 

BONDS APPROVED AND FILED. 

Reinhardt, Carl*. 
Carpenter, Henry Stanley. 
Mac Kay, James John. 

At the above examination the marks as revised were adopted, 
and were found to be satisfactory to the Board. 

Articles have been filed by the following pupils with the 
following masters, etc.: 

Articlks Fjlbd (Bbtwbbn Fbbruary 1899 AND Fbbruary 1900.) 



NAMB OP PUPIL. 



Beaton, Wm. A... 
Stun, W. W., B A Sc. 

( Toronto) 

FlUmoro. Stanley H.. 
Robinson, A. H. A., 

Gr»d. S.P.S 

Pattrson, Herbert . . . 
)6enson, Robt. Lane. . 



NAMB OP SURVEYOR. 



Moore & Henry 

DeMorest & Silvester. 
James A. Bell 

U V. Rorke 

C. F. Miles 

V. M. Roberts. 



RBSIDBNCE. 



London 

Sudbury 

St. Thomas... 

Sudbury 

Rat Portage... 
St.C atharioes 



DATE OF 
ARTICLES. 



Feb. 17, 1899 

Feb. 13, 1899 
Feb 20, 1899 

June I, 1899 
Aug. I, 1899 
Jan. a, 1900, 



Three years 

One year 
Three years 

One year 
Three years 
Three years 



ViLLIERS SaNKEY, 

Chairman of Board. 
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REPORT OF THE SECRETARY-TREASURER. 



Mr. Chairman, — I beg leave to submit the following Report 
of the official business of the Association transacted in my de- 
partment between 28th February, 1899, and 27th February, 1900: 

The following circulars were issued: 

N0.48 Ballot for 1899-00 1 225 Copies. 

*' 49 Explanation of ballot with names ot candidates 225 " 

** 50 Re Canadian Society ot Civil Engineers* Ontario Bill 225 ** 

" 51 Announcement ot annual meeting for 1900 275 ** 

*' 52 Request for return of copies of Survey Act 225 " 

•* 53 Programme for annual meeting, 1900 400 ** 

** 54 Re Change of date for Annual Dinner 250 *' 

Letters, post-cards and accounts sent 960 

Letters and post-cards received 510 

Copies of Exchanges sent to members 800 

Copies of Proceedings shipped to Exchanges 470 

Copies of Proceedings sent to members 227 

Copies of the 1899 issue of Reports from the Engineering 
Society of the School of Practical Science, Michigan Engineering 
Society, Illinois Society of Engineers and Surveyors, Indiana 
Engineering Society and Iowa Civil Engineers' and Surveyors' 
Society have been sent to all members not in arrears for the cur- 
rent Association year. 

The Proceedings of Ohio Society of Engineers and Surveyors 
for 1898 and 1899, Wisconsin Engineering Society for 1898 and 
1899, 3.nd the Purdue Society of Civil Engineers for 1899 have 
not yet been received, nor have our Reports for 1899 been for- 
warded to these societies. 

During the past year six new members have been enrolled, 
of which number four were admitted by the Board of Examiners 
at its recent session, and one withdrawn member has re-registered., 
Six active members have withdrawn their names from the list of 
practitioners, and death has removed Messrs. Jos. Kirk, F. H. 
Lynch-Staunton, James Hales Reid and F. L. Foster. The 
register now stands as follows: Active members, 227; withdrawn 
. members, 60; dead, 28, a total enrolment of 315 members since 
the incorporation of the Association in April, 1892. 

The attention of the members is drawn to the work each year 
being done by the various standing and special committees. 
Each has important duties, the details of which amount to much 
more than can be seen by a perusal of the reports. The Land 
Surveying Committee serves as an advisory council to some of 
our members, who, owing; to their remoteness from Toronto, are 
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unable to attend the meetings, and the interchange of ideas 
resulting from the knotty problems submitted form an important 
addition to the value of association. The papers secured by the 
Drainage and Engineering Committees are carefully read by 
members interested in these branches of practice. 

The Committee on Topographical Survey has been working 
away with the object of arousing the powers that be to a recog- 
nition of the fact that our fair Dominion is away behind the age 
in that essential, and that Committee should have the credit due 
it when, in the future, a triangulation survey is inaugurated. We 
have, from time to time, had able reports from the Exploration 
Committee, whose advice in carrying out the new policy of the 
Government may be found valuable. Upon the Publication Com- 
mittee falls much of the drudgery of the Association, but it has 
always been performed cheerfully and as promptly as the many 
exigencies permit. The labors of the Entertainment Commit- 
tees speak for themselves in the constant improvement in the 
method of conducting our annual recreation. 

Work in the Repository and Biography Committee has been 
delayed for the past few months pending the fitting out of our 
new quarters, when it is expected that it will be prosecuted with 
renewed vigor. 

The appended financial statement shows that the Association 
is now on a substantial basis in that respect; and I am glad to 
be able to report that the number of members lA arrears is 
growing smaller. In the majority of cases those in arrears have 
the best of excuses, which the increased demand for the services 
of our profession will doubtless soon remove. 

Another point upon which the Association is to be congratu- 
lated is the spread of active interest evinced by its members. 
Our oldest professional representative, who has been a duly 
authorized land surveyor for more than sixty-one years, has this 
year prepared a paper for the meeting, and already more than 
a dozen members have signified their intention of contributing 
to the programme for 1901. A larger percentage than usual of 
the papers on the programme relate to land surveying proper. 

We have to regret the loss sustained by the death of our Vice- 
President, whose obituary appears in the " Proceedings " for 
1899, s^d of Messrs. Kirk and Lynch-Staunton, to whose efforts 
our Biographical Section in past years is indebted for much infor- 
mation, which they alone could give. 

The thanks of the Association are due to the Carnegie Steel 
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and Iron Co. for a copy of "Carnegie's Pocket Book"; the 
A. & P. Roberts Co., for a copy of " Steel in Construction "; the 
editor of " The Surveyor," London, England, for continued 
donation of that valuable publication; to Mr. A. Kirkwood, for 
a sufficient number of copies of his translation of a pamphlet on 
" The Art of Observing " to supply all our members, and to 
numerous other donors. The Annual Reports of the United 
States Coast and Geodetic Survey, the Geological Survey of 
Canada, the Dominion Archives and the Ontario Reports of the 
Bureau of Mines, and Bureau of Industry and Forestry have 
been received regularly through the kindness of the officers in 
charge. 

In concluding my tenth Annual Report permit me to thank 
the members for the uniform courtesy accorded their Secretary, 
and for the loyalty with which they have supported the Asso- 
ciation. 

Respectfully submitted, 

A. J. Van Nostrand, 

Secretary-Treasurer. 



STATEMENT OF BALANCES, RECEIPTS AND EXPENDITURES BE- 
TWEEN 28th FEBRUARY, 1899, AND 27TH FEBRUARY, 1900. 

DR. 

To balance on hand, 28 February, 1899 .#i»664 45 

" Amount collected for advertisements in 1898 Report # 38 00 

'' " " '* " 1899 *» 82 00 

** " ** for Proceedings sold 50 . 

" " ** for Certificate 50 

121 00 

»• " Registration Fees 6 at $1.00 each 6 00 

*• Annual Dues for 1893-4, 2 " 4.00 ** 8 00 

" " 1894-5, li " 4.00 " 5 00 

*' ** •• " 1895-6, I " 4.00 *• 4 00 

** " *» " 1896-7, I " 4.00 *• 400 

*•* ** *• ** 1897-8, 6i '* 4.00 ** 25 GO' 

•* " ** ** 1898-9, 19 " 4.00 •* 76 00- 

** " ** ** 1899-0, 160 " 4.00 '• 640 oc> 

** ** ** ** 1900-1, 9 " 4.00 *• 36 00 

•* Commuted Arrears i •* 5.00 " 500 

" Associate Fees 3 " 2.00 *' 6 00 

— — 815 OOP 

** Accrued mtereston Savings Deposit , 41 n 

** Receipts in Board of Examiners* account (including Gov- 
ernment grant of $200.) 432 oo- 

^ «3,o73 5^ 
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By amoaot for Publishing Proceedings of 1899 meeting $374 30 

** ** granted to Secretary -Treasurer for 1898-9 20000 

" •* Paid for postage 58 20 

** " " ** Printing and Stationery 5210 

** " •* " Extra Copies 1899, Exchange Reports.... 39 00 

*• " " •* Stenographers' Fees reporting Annual 

Meeting, 1899 35 00 

•** ** ** ** Expenses of Members of Council 2010 

** ** •* " Binding and mounting 11 85 

■** **' Granted to Auditors 10 00 

** ** Paid for Freight, Express, and Shipping Charges. 7 81 

** ^* " ** Furniture for Repository 3 00 

" ** ** ** Customs Brokerage 2 00 

'• ** " " Cartage i 60 

'** *' ** ** Bank Commissions i 35 

•* •* •* " Telegrams 50 

'* ** " *• Office Sundries 25 

9 817 06 

••* ** ** " Disbursements in Board of Examiner's 

Account 217 35 

'** Balance on hand in Savings Bank #1,40305 

^* ** ^ ** in Current Account 63610 

2,039 15 

♦3*073 56 
A. J. Van Nostrand, Secretary-Treasurer. 



I have also, gentlemen, to hand you the certificate of the 
auditors, which reads as follows: 

Toronto, Feb. 28, 1900. 

We hereby certify that we have examined the accounts of 
the Secretary-Treasurer, and vouchers therefor, also Financial 
Statement, and have found them correct. 

Respectfully submitted, 

A. W. Campbell. 

H. L. ESTEN, 

Auditors. 
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REPORT OF COMMITTEE ON REPOSITORY AND 
BIOGRAPHY. 



Mr. President, — Your Committee on Repository and Bio- 
graphy beg leave to report as follows: 

The usual reports and exchanges have been received through- 
out the year, and the collection of technical works in the library 
is steadily increasing in proportions and value. Owing to the 
fact that the rooms in the Parliament Buildings at present occu- 
pied by the Association are required to meet the demands for 
space for the Surveys Branch of the Crown Lands Department, 
it has been found necessary to seek other quarters. We have 
been fortunate enough to secure the consent of the Honorable 
the Commissioner of Crown Lands to our transfer to a suite of 
three rooms on the opposite side of the corridor, from those now 
occupied by the Association. 

The Government also, in consideration of the connection of 
our profession with the Crown Lands Department, have further 
arranged for fittings iot the new rooms to meet the main require- 
ments of the Board of Examiners, but in order to have these 
rooms made suitable it may be necessary to draw upon the 
exchequer of the Association for a moderate amount. When all 
is completed it is confidently expected that a great improvement 
in every way will result from the change, and that the next 
annual meeting will find, us in quarters much more suitable than 
heretofore. Your Committee would ask the co-operation of all 
Ontario land surveyors in the collection of data relating to early 
surveys and surveyors. Slight reflection is necessary to convince 
us that the passing of each year seals forever one or more sources 
of information, and valuable history is thus irretrievably lost to 
the country. " Let us, then, be up and doing." 

Respectfully submitted. 

(Signed), Willis Chipman, 

Chairman. 
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REPORT OF COMMITTEE ON ENGINEERING. 



[Owing to the numerous engagements of the chairman, no 
meetings of the committee were held, and consequently no report 
is forthcoming. — Ed.] 



REPORT OF COMMITTEE ON TOPOGRAPHICAL 

SURVEY. 



Mr. President, — Your Committee on Topographical Survey 
beg to report as follows: 

That the earnest endeavorsi made for these many years for the 
inception of a trigonometric or geodetic survey of Canada are 
at last giving hopeful signs for an inauguration thereof. 

'. A question of such intrinsic merit in the development of our 
country and of our national life can only be benefitted by the 
fullest public discussion. With that end in view, many separate 
copies of the Committee's Report of last year were struck oflf 
for circulation among our legislators. 

Your Committee regret that Canada was not represented at 
the Seventh International Geographic Congress, held at Berlin 
last September, as it meets only every five years. At this Con- 
gress a map was exhibited, which deserves especial reference. As 
you are aware, a chain of triangles has been expanded through- 
out the whole length of Finland ; and now the Finnish Geo- 
graphical Society has completed a remarkable atlas, shown at 
Berlin, " in which all the conditions of the land, natural and 
economic, are mapped with a completeness that has never been 
attempted for any other country. It even includes a map show- 
ing in horse-power the available energy of the rivers.'' In this, 
well may we emulate the Grand Duchy of Russia. 

Since the last report of your Committee the Report of the 
Trigonometrical Survey of New South Wales has been received, 
aiid is replete with matters of interest. Queensland, too, has its 
trigonometrical Survey, so has Victoria, South Australia, Western 
Atistralia, and even Tasmania inaugurated one fifty years ago. 
To the splendid geodetic. work done in South Africa by Dr. Gill 
references have been made on former occasions. The premier 
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colony of all, however — an appellation with which we are wont 
to clothe ourselves — Canada, has np trigonometric or geodetic 
survey. Until we have such no thorough topographical survey 
can be instituted nor reliable maps had. 

However, there seems reason to believe that there is begin- 
ning to be a public awakening to the necessity of initiating this 
great work, not from scientific reasons, bilt purely from material 
reasons, as 'an essential Hnk in our national progress and the 
development of our unrivalled resources now lying dormant. 

All of which is respectfully submitted. 

February 26, 1900. 

Otto J. Klotz, 

Chairman. 



REPORT OF ENTERTAINMENT COMMITTEE, 1900. 

Mr. President, — Your Committee on Entertainment for 1899- 
1900 beg to report as follows: 

The question as to whether the Annual Meeting of the Asso- 
ciation should be held in the Parliament Buildings or in some 
hall in the central part of the city was discussed by members of 
the Association and decided in favor of the former. The thanks 
•of the Committee and the Association are due to the Honorable 
the Commissioner of Crown Lands for his kindness in securing 
for us the use of the Railway Committee-room for the more 
largely attended sessions. 

Owing to the second day of the meeting this year falling on 
Ash Wednesday a change in the date of the annual dinner was 
deemed advisable, and it accordingly took place on the evening 
of Tuesday, 27th February, at McConkey's parlors. This date 
also was rather unfortunate, as several invited guests had already 
made engagements. 

Amongst these were the President of the Canadian Society 
of Civil Engineers, the President of the Canadian Institute, the 
Honorable the Commissioner of Crown Lands, the Honorable 
the Provincial Secretary and Lieut.-Col. Geo. T. Denison. 

In addition to the members present were Mr. Aubrey White, 
Assistant Commissioner of Crown Lands; Mr. Kivas Tully, Con- 
sulting Architect for the Department of Public Works; Major 
Mutton, R. F. Stupart, Meteorological Office; Mr. F. C. Jarvis, 
Barrister; Messrs. W. S. Skeats, CM. Canniff, C.E., R. E. 
Speakman, C.E., and C. Dod. 
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The chair was taken by yourself, and the vice-chair by the 
vice-president, Mr. Geo. Ross. Justice having been done to the 
menu, the toast, " Our Queen," was loyally proposed from the 
chair, and as loyally received. " Our Empire," proposed by the 
chairman, was responded to by Major Mutton, and followed by 
" Soldiers of the Queen," sung by Mr. Canniff. " Our Do- 
minion," proposed by the chairman, was responded to by one 
of our active members, who has recently been elevated to the 
Senate. Senator Casgrain, in speaking to this toast, quoted 
freely from the standard history of Canada in proof of the loyalty 
of our compatriots in Quebec. 

From the vice-chair the toast, *' Our Province," was pro- 
posed, and it was ably responded to by Mr. Aubrey White. **Our 
Guests," proposed by the vice-chairman, was responded to by 
Messrs. Tully, Stupart, Speakman and Jarvis. As volunteer 
toasts Mr. White proposed the health of Messrs. Kirkpatrick and 
E. Stewart, and Mr. Niven proposed the health of Mr. W. R. 
Aylesworth. The toast, " Our Ladies," was responded to by 
Messrs. Esten, Speight and Skeats. The toast list was further 
enlivened by the following songs: 'The Absent-minded Beggar," 
by Mr. Canniff; 'The Boys of the Old Brigade," by Major 
Mutton; " Bacon and Greens," by Mr. Niven; '' The Extension 
of the Railway," by Mr. Sewell; "Teddy, the Tyler," by Mr. 
W. A. Browne, and '' Bonnie Dundee,' by Mr. Niven. "Auld 
Lang Syne " and " God Save the Queen " concluded a very plea- 
ant evening's relaxation. 

A detailed report of financial transactions is filed with the 
Secretary-Treasurer. 

All of which is respectfully submitted. 

A. J. Van Nostrand, 

Acting Chairman. 



REPORT OF PUBLICATION COMMITTEE. 



Mr. President, — ^The Committee regret the delay that oc- 
curred in publishing the Report. We hope that, notwithstanding 
a few omissions by the printers, the result of our. pleasing labors 
may not be deemed altogether unsatisfactory. The diagrams 
accompanying papers are rarely suitable for publication, and a 
good deal of labor is expended in reproducing them. 

The thanks of the Association are due to Mrs. Amy Moss 
and Mr. Justice, Moss for their kindness in giving information 
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regarding the life of Surveyor-General Sullivan for our bio- 
graphical sketch. 

Thirteen hundred and fifty copies of our Report were printed 
by Messrs. Henderson & Co. at a cost of $374.30. 

The members of the Association should not be forgetful of 
the interests of our advertisers. 

We have exchanged Reports with the following societies: 

School of Practical Science EngineeriDg Society 200 

Michigan Engineering Society 130 

Ohio Society of Surveyors and Civil Engineers 100 

Illinois Society of Engineers and Surveyors 130 

Indiana Engineering Society 75 

Iowa Civil Engineers' and Surveyors' Society 70 

Wisconsin Engineering Society 20 

Purdue Society of Civil Engineers 90 

Respectfully submitted. 

KiLLALY Gamble, 

Chairman.- 



REPORT OF EXPLORATION COMMITTEE, 1900. 



Mr. President, — In former Reports of your Committee 
repeated statements have been made as to the desirability of a 
thorough system for the exploration of our unoccupied territory 
being adopted. For this purpose as yet no systematic effort has 
been made. An immense; area of our Dominion still remains not 
only unoccupied, but as to its resources and capabilities of pro- 
duction almost unknown. This almost unlimited field still 
remains, awaiting the explorer, geologist and surveyor. 

It is not many years past when, large portions of our territory 
were spoken of as seas of mountains and wildernesses of rocks, 
lakes and swamps. What do we now see? These, then, despised, 
because unexplored districts, the most valuable feeders for our 
most extensive railway system. All praise to the excellent work 
done by the staff of the Geological Survey, who, in years past, 
were our only true explorers! We have the money, and we have 
the men. Why not devise some systematic method,, and press 
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on the work until every square mile of our great inheritance has 
been reported on and correctly mapped? 

There can be no doubt in the minds of the members of the 
Ontario Land Surveyors' Association as to who the proper men 
are to undertake this great work. Every year our colleges and 
O. L. S. Board of Examiners are improving the preparation of 
our members for just such an undertaking. The lines termed 
'** base lines " and the boundary lines, as lately run, have, we 
submit, hitherto too closely adhered to the mathematical defini- 
tion, '* length without breadth," to be correctly termed explora- 
tion lines. Your Committee would earnestly press upon the Asso- 
ciation the necessity of, without any delay, discussing, arranging 
and submitting to the Government a proposed System of ex- 
ploration. As to the method to be adopted, many suggestions 
have been made. That the line of exploration, while being so 
run as to supply information for a correct plan, should not be 
•confined to a specific direction, but varied in its course at the 
•discretion of the explorer. That at certain intervals of distance 
lateral explorations shall be made, on both sides of such main 
line, to the distance of three to ten miles; that where the course 
of a river can be utilized, its course be sufficiently accurately 
ascertained, and lateral explorations made in a similar manner 
as in former case. In case of an extensive survey, supply depots 
could be established at defined points for convenience of assist- 
ant explorers. In all cases we would submit that the modern 
system of warfare be adopted. Put a qualified and reliable man 
in charge; do not encircle him with a quantity of "red tape," 
and give him, as far as reasonable in the case, a free hand. 

We leave it in the hands of our comrades of the Topo- 
graphical Surveying Committee to follow in pressing on that 
most important, and what is more illustrated every day, abso- 
lutely necessary work for every civilized community, the filUng 
in of the details after the reports of the explorers have been 
recorded. 

February 26, 1900. 

M. Caviller, 

. ^ Chairman. 
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REPORT OF COMMITTEE ON LAND SURVEYING. 



Mr. President, — Your Committee begs to report that during 
the past year land surveying business has still continued to 
increase throughout the Province of Ontario, which is without 
doubt due to the general growth of prosperity our whole 
Dominion is now enjoying, and the actions our government are 
taking in providing for the development of our vast agricultural 
and mining resources, which were never more prominently set 
before the eyes of the whole world than they are to-day. 

We are also pleased to learn of the united action by all inter- 
ested, in larger proposals now being brought into consideration 
by our Government, viz., explorations in the northern parts of 
our Province for the still further developing of nature's wealth. 

Your Committee would urge upon the members of the Asso- 
ciation the importance of sending into this Committee, in the 
form of questions any peculiar cases they may meet with in 
their practice during the year. The practical information given 
by the members arising from discussion upon the questions is 
much appreciated by all, and greatly adds to the value of our 
Proceedings when printed and sent abroad. 

A variety of questions in all branches of our profession would 
be still more interesting. 

Questions in surveying have been sent in to your Committee 
which with replies have been appended hereto. 

All of which is respectfully submitted. 

Harold H. Gibson, 

Chairman. 

February 27, 1900. 



questions. 

A road allowance is shown along the Muskoka River on 
original plan and field notes, and although never used for public 
travel it has not been closed or dealt with -by council. 

A plan of subdivision is filed in 1872, showing lots running 
to water's edge with no road allowance and lots are conveyed 
according to this plan, also a subsequent corporation plan duly 
signed by the officers shows no road allowance. 

The property is enclosed by a fence excepting along river. 
The present council claim this road allowance and instruct 
their engineer to lay water pipes along it. 
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Question i. — Can the engineer and workmen be prosecutecE 
for trespass for entering upon this land. Ans. — No; providing^: 
council have passed the necessary by-law for opening the road. 
when it is in the possession of a private party. 



P^RX OF THE 

T? OF M<: KELLAR 
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Question 2. — In making a new' corporation plan should thi^ 
be shown as a road allowance. Ans. — Yes. 

The accompanying plan shows part of the Great Northern 
Road survey through the Township of McKellar. The lots were 
laid out in the original survey in two concessions, A and B, on 
either side of the road, being posted along said road on which 
they front. The posts along the road are all gone from side-road 
J 8 and 19 to side-road 23 and 24. The road is opened and 
traveled, and runs through a clearing, so that no blazed line can 
be found, and the points where the various angles were made 
in the road are not marked on the ground. There are no posts 
planted on rear line of these road lots (except at the side-roads) 
as shown by the field notes. 

Q. — How would you make sub-division to get point from 
which to run line between lots 21 and 22, Concession B? 

A. — Locate the angles in the road nearest to line between 
lots 21 and 22 by resurveying the road from nearest known 
points on each side of same. Between these angles give each 
frontage its proportional width to that intended in the original 
survey. 

1. What is to be understood by the words, "alternate con- 
cession in Sub-section 2 or Section 37? A. — The word "alter- 
nate," we believe, was intended for "sectional.^* 

2. Can a municipal survey be made under instructions from 
the C. L. D. where a concession line is in dispute as to different 
stakes? A. — No. 

3. Where, in an original township survey part of the town- 
ship was only run out, but many of the lots throughout the 
whole township were sold, can the Government order the com- 
pletion of the township survey without a petition from the muni- 
cipality? A. — No. 

If made by the surveyor as a municipal survey under the Act, 
which Act he does not follow, is his survey legal? Say he made 
the survey in the year 1854? A. — No. 

The next diagram shows a portion of a township laid out 
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in accordance with the order-in-council as mentioned in Sec- 
tion 28. Survey Act, R.S.O., 1897, i.e., in sections or blocks. 
The governing- boundary' of the block or section in Con. 15 is 
broken by Honora Bay. Should the lines from 16 to 20 be rrtn 
according- to the astronomical course as shown in the original 



Z\ 




notes, or should they be run parallel to line between 2D and zu 
which line between 20 and 21 is supposed to have beeai ntn. hi 
original survey? The township does not come under Sctb^ 
section 2 of Section 28. A. — Run side lines on same course as 
line between lots 20 and 21. 
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CON 



COW. 



CON. 



ii 



# P- 



CON. R 




CON. nOAO 



CON. ROAD . 




Note. — Asterisk (*) denotes where stakes are now standing. 



In the above sketch are shown sectional surveys run out 
after passing of order-in-council of March 27, 1829. See Sub- 
section I of Section 28 of Survey Act. The sections are not in 
townships mentioned in Sub-section 2 or Section 29. 

1. Q. — How should line between Lots 8 and 9 in Con. A 
be run? A. — On same course as sideroad between Lots 5 and 6 
as determined by posts at corners of lots 5 and 6, Con. A, and 
of Lot 6 in Con. C. 

2. Q. — How should line between Lots 8 and 9 in Con. B be 
run? ^. — On same course as side-road between Lots 5 and 6 as 
above stated. 
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3. Q, — How should line between Lots 8 and 9 in Con. C be 
run? A. — On same course as side-road between Lots 5 and 6 as 
determined by post at corner Lot 6, Con. C, and Lots 5 and 6, 
Con. D. 

4. Q. — ^^Should lot lines be shown as on sketch within lake 
limits. A, — It is not the practice of the Government, but under 
many circumstances they should b^. 

5. Q. — How should you find corners N and P? A. — Inter- 
sect concession line B and C with side-road 10 and H, and sub- 
divide from point so found to post at corner, Lot 6, 'Con. C. 



DRAINAGE COMMITTEE. 



T'o THE Association of Ontario Land Surveyors: 

Gentlemen, — I find it impossible to thoroughly review the 
-drainage work of the Province during the last year, since the 
labor and expense of collecting statistics in detail is far greater 
than can be undertaken by members of this Association. 

It occurs to me, however, that such statistics might be col- 
lected and published without great expense by the Department 
of Agriculture; and I am satisfied that, in view of the interests 
involved, the information would be of much value, not only to 
members of this Association, but to the Province generally. 

In so far as I have been able to ascertain, work under both 
the Drainage Act and the Ditches and Watercourses Act is not 
falling off, although the sanguine expectations of the public that 
litigation would be decreased under the revised Acts have not 
been realized. 

There appears to be much dissatisfaction and difficulty in 
working under some of the recent amendments to the Acts, and 
it would seem advisable to have some of these matters brought 
to the attention of the Legislature. I cannot, however, recom- 
tnend that action be taken by the Association, as I am strongly 
of opinion that we should interfere as little as possible in matters 
of this character. It is our business to work under the Acts as 
they are, and according to the construction put upon them by 
the courts; and should any member of the Association feel dis- 
posed to question the ruling of the county judge or of any other 
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court, it might be well for him, both in his own and his clients' 
interest, to remember the advice given by " Punch '' to those 
about to be married, '' Don't." 

The working out of any drainage scheme, and its attendant 
assessment, is an extremely difficult operation, and requires not 
only a thorough knowledge of the Acts on drainage, but also a 
knowledge of the decisions of the various courts. Again, to 
thoroughly understand and properly apply the dictum of the 
court, it is necessary to have a knowledge of the particular drain 
and watershed reported upon before comparison can be made 
with the case in hand. 

There are, however, a few general principles of " judge-made 
law " which apply to all cases ; therefore a study of reported 
•cases will greatly assist an engineer in working out any drainage 
scheme. 

The apportionment of assessment between "benefit," ''outlet 
liability" and "injuring liability " is doubtless the most frequent 
cause of difficulty. " Benefit " is generally dealt with by the 
Court of Revision and the county judge; consequently we have 
few reported cases bearing on this point, and the Association 
<:an do good work in collecting such decisions. I have attached 
to this report the decision on a somewhat peculiar case, which, 
I trust, may be of interest. 

The " outlet " and " injuring " liability question is one upon 
which many court decisions have been given, but as few impor- 
tant rulings have been made since the reconstruction of the 
Drainage Act in 1894, we cannot tell whether the courts will or 
will not hold that the Legislature intended to override the com- 
mon law rights of landholders. 

Mr. Gardiner has contributed an interesting discussion upon 
the above question, which is submitted herewith.. I recommend 
that the cases of " Metcalf vs. Ekfrid " and " Broughton vs. 
Grey " be studied in connection with it. In conclusion, I may 
-state that I am of opinion that a study of the common law, in 
-so far as it relates to water and watercourses and the rights of 
riparian and other landowners, will be of great service in the 
practice of the drainage engineer. 

W. F. Van Buskirk, O.L.S., 

(M. Can. Soc. C.E.) 
Chairman Com. on Drainage. 
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^ ^:f.t- v^-.- -^^-^ ^^ "T^-bt :o 'j<5e, and rher jareiio rarther ^r^^ncera 
^,%v .v^ r'^t<»r vh*»r! .t has rescheti :hat ponrr. I thirrk by the 
-.%----' (^,'^ ?j-^v f ^ 'hfr rii^ht of everr landowTEer to ixairt ':iis land 
^-v, '^--y ■>;^t-^^I ^^t*=Toot:rrse accessible to Ihitl'* 

T'-^ vviVf ^^i^m *o indicate that a namral ^watercourse was 
^;f,^/.,^^^^| ?t viffri^^t ^ynt\et ander the law or U?87. 

^ ^,--^ --/ A|>p**a{, flanvrch ts. Raiei^h. ]dr. Justice ilac- 

■ \t -h'^ v^^9Af it i<i ;i v>mewhat startlm§- propostton to say 
-•''.it- "h^ r/'$^i'^^^<'Mr<* h;i<? '^^Jied that landowners ihall bec&Earge- 
m\'a f- ^'", ^5ir2f<* 3Ttr^,<^^ f/yf xhich there can be no pretence that 
*•? -/ rav^ -^/r ^^r> f^/^^i-r** ^nj henetit. Snch Legikatroti could 
'',.'-*^r / hz-ft ^;tl>^1 ^yy ;j»ny ^/'her fvame than connscation^ and brfore 
../. /^.n^'j •r;A//;4 i^h-*- j'>/t^merDf f>f the learned re^ree we must be 
^r / -^i^^rr *h;?f ^^i^>i/ 1^ !f>A meaning and ratention ot the language 

tf/^ c^.'ym^ nuihfff'iiy 4?^^tU that the right to use a natural 
^^u^^f(^(iiit^^ hn^ hf^Mi t^ro^nizeA ever since the 3ear 1834. 

/// htna^hitfii /*», (}tey hik] Rlma, the unanimous decision 
ffl ili^ ^Hpff-w^ f niih w««i that: 

■i(/^ /\f^i of /«/>^, f/)<m)ly a» that section in the Act of 1887, 
r:/iiilk-^ ii\inu flf^ f\ii^*^iinil of outlet, only to drains properly so 
/;/!)^/|. iiiifi Ho^q fUH f^tleilfl tr) tior include original watercourses 
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which have been deepened or enlarged. Indeed, the contrary 
opinion appears to me to be wholly inconsistent with the prin- 
ciple upon which the whole of the legislation upon the subject 
is founded." 

It appears that up to the enactment of 1894 a natural water- 
course was regarded as a "sufficient outlet." 

The above, it may be said, is "ancient history," but does it 
not concern us when considering the amendment of 1894. The- 
learned referee, in his judgment, Harwich vs. Raleig-h, remarks- 
that: * 

"If in subsequent laws other powers are given, and other 
modes of proceeding provided, the natural inference is that such 
new laws are auxiUary to the old." 

Therefore, in an endeavor to determine our duty under the 
Jaw of 1894. are we not justified in regarding the amendments- 
therem as auxiliary to the old law, and are we not more than 
justified m havmg due regard to the expressed opinions of the 
learned judges m their interpretation of previous legislation as 
It comes to us m the reported cases? 

From this source we find on the authority of Chief Justice 
Hagarty, Stephen vs. McGillivray, that 

wo/'^^^ '^Z'' f ^'"^fy clearing up of the country whereby the 
water ran off through the natural streams cannot be a rLon 

lower d?wrf" * ^^'^' '" '^"''^ '° ^""^ "P°" ^"^ '"j"^« '^^^^ 

In Orford vs. Howard Mr. Justice Maclennan says- 

to drain'^ht bn^"^ .'°'"'"''" '^"^ '' '' '^^ ''^^^ °^ ^^«T landowner 
to dram his land into any natural watercourse accessible to him " 

that^ the Acfo??8n'; ^'"^ n"^ ^'^ '^' ^"P'-^'"« Court declarer 
nVfl; r , ^^' ^'^"^"y ^s that of 1887, "applies uDon the 

In Harwich vs. Raleigh Mr. Justice Maclennan says: 
able With ,a%e -"-.irwrh'^Sl^rctT^f ^Ltfe'E 

yGoOgh 
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they have received, or can receive any benefit. Such legislation 
could hardly be called by any other name than ^^confiscation." 

Mr. Justice Osier, in his remarks, Harwich vs. Raleigh, 
expresses the opinion: 

*That if the Legislature meant to place such an extraordinary 
burden upon an upper township as is here sought to be placed 
by Raleigh upon Harwich, which neither needs, nor is benefited 
by the proposed works, they would have said so in clear and 
unmistakeable language." 

Does the amendment of 1894 express in clear and unmis- 
takeable language that such was the intention of the Legislature? 

Mr. Justice Burton, the dissenting judge in appeal, Orford vs. 
Howard: 

**Did not for a rnoment assume that parties could be assessed 
in respect of an outlet for water which naturally flowed into the 
drain from the upper part of the same watercourse," but he 
asserts: 

''It is a very diflferent matter when water is brought from 
another part of the upper township, which would never have 
found its way naturally into the stream." 
^ In Harwich vs. Raleigh the same learned judge remarks that: 

'The amendment to Section 590 was made no doubt, in con- 
sequence of the division of opinion in this court in the case of 
Orford vs. Howard." 

The conditions under which the division of opinion origi- 
nated, it is seen, was the bringing of water "from another part 
of the upper township, which would never have found its way 
naturally into the stream." The principle laid down by the 
Chief Justice regarding the ordinary agricultural improvement 
of the land is unchallenged, and no attempt is made to define 
or restrict those rights, but authority is sought to enable assess- 
ment to be made on lands, the water from which would never 
have found its way naturally into the stream, nothing that can 
be construed as confiscation or interference with existing rights, 
simply an amendment to authorize an assessment in exceptional 
.cases where injustice might be done to the lower lands. 

From the similarity of the language used by the learned 
referee in his comments in the case of Harwich vs. Raleigh to 
that used in Sub-section 5 of Section 3 of the Act of 1894 there 
is little room for doubt that this amendment owes its origin to 
Jthat case; the difficulty he experienced in reaching a conclusion. 
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owing to the exceptional conditions found in the drainage area 
is thus referred to by the official referee: 

**None of the 'creeks' in the present case can be compared 
with McGregor's. Creek in Orford vs. Howard. The water be- 
tween ridges or banks is called a *creek' ; it then spreads out over 
low, plain land, and is again collected into a drain. 

'They caused more water to flow upon Raleigh than would 
naturally have flowed there, and they brought water more rapidly 
upon Raleigh than would naturally have come. The water now 
complained of has been increased in quantity, and the velocity 
with which it has come into Raleigh has been increased." 

It is also remarked that: 

"No doubt there is difficulty in construing Section 590, and 
it may be that it was not intended to apply to such cases as this." 

But the learned referee considered it his duty to sustain the 
assessment against the higher lands, and the Court of Appeal, on 
an equal division, sustained the judgment, but this decision is 
overruled by the Supreme Court, showing that in the opinion 
of that Court the rights of the individual in a natural water- 
course, even when of an exceptional character, had not been 
changed by the legislation of 1892. It was the exceptional char- 
acter of the drainage area that occasioned the difficulty found by 
the official referee in reaching a conclusion. Is it not reasonable, 
therefore, to assume that the amendment of 1894 was intended 
to provide for such exceptional conditions; but when, consid- 
ering the value of the amendment, it appears essential to have 
regard tOi the action of the 'Supreme Court, and also to determine 
if the language used is so "clear and unmistakeable" as to war- 
rant the conclusion that a radical change in the law was intended. 
No attempt is made to define the term, "causing water to flow 
upon and injure," nor to define the lands to be assessed. Direc- 
tions are given to have regard to the volume of water, and to 
the speed with which it is caused to flow into the drains. The 
particular lands liable are still to be determined according to the 
judgment of the engineer or surveyor. Court of Revision, County 
Judge or referee; but considering the decision of the Supreme 
Court, can this amendment be regarded as applying to original 
watercourses, whereby "the principle upon which the whole of 
the legislation upon the subject" will be set at naught, and the 
principle of confiscation introduced. 



Digitized by 



Google 



6o ASS^XIATION OF ONTARIO LAND SLRVB^'ORS 

Re Appeal Canada G>. from Ai=8ER6MERT uxder By-law Xo. 388, 
Towsmir of EhUCE, W. F. Van Bcskirk, Engineer. 

Judgment. 

In the Matter of the Appeal of the Canada Company, the 
owners of Lots numbers 12 in the nth, 12th and 13th Con- 
cessions of the Township of Ellice against the decision of 
the Court of Revision on the appeal thereto of the said 
Company from the assessment of the Engineer under By- 
law Xo, 388, provisionally passed by the said Township on 
the 29th March, 1899. 

The hearing of the said appeal began before me on the 30th 
day of May last, when at the request of the Canada Company it 
wan adjourned to take further evidence. Whereupon on Monday, 
the 19th day of June last, I proceeded to take further evidence, 
anrl, having heard all parties, I have come to the conclusion that 
I ought not to disturb the said assessment. It may be that it is 
not strictly exact to the extent fixed by the said engineer, but 
I cannot find any evidence upon which to fix with any satisfac- 
tion any other assessment lower than that of the engineer. I 
certainly think that, from a purely agricultural standpoint, the 
lands may not be benefitted at all by the supposed drain; but 
as peat lands the lots are valuable, realizing, in fact, more than 
lands reasonably fit for agriculture in the neighborhood. Then 
the question comes, Having a value, are these lands benefited by 
the proposed drainage? Mr. Dickson, witness for the Company, 
states that it is necessary to have the peat dry, but that if a 
dredge be used to scoop up the peat, then drainage by drains 
is undesirable; but if no dredge is used, without drainage (if 
very wet) the peat cannot well be secured by manual digging. 
The latter fact is almost self-evident. I have no evidence that 
it is the purpose of the vendees of the land to get a dredge; and 
I do not think the Company would set up that contingency to 
escape an assessment for a drainage, which is certainly necessary 
to make accessible their peat lands, except only in the event of 
one of Mr. Dickson's dredges being used. 

Without such artificial means these peat bogs can only be 
worked by being drained. I don't think I should assume the 
substitution of artificial means for drainage, more particularly 
when I have no evidence that such are to be employed. 
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As to the course of the drain, its directign, and as to all other 
points raised in opposition to the proposed drain, counsel for 
the Company practically made an abandonment. I, therefore, 
dismiss the appeal with costs. 

John A. Babbon (J.). 

4th July, 1899. 
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IT his Association is not responsible as a body for the opinions expressed in its Papers 
by Authors.] 

SAMPLES OF A COUNTRY SURVEYOR'S LIFE, 

By HAFOLD H. GIBSON. 

Surveyors may be divided into three classes: (i) City sur- 
veyors, (2) Country surveyors, and (3) those performing Gov- 
ernment work. Among the latter class might also be placed all 
those surveyors who do not permanently reside in some par- 
ticular locality, but rather follow up their work in various parts 
of the country, as in the case of surveyors who make a specialty 
of laying out railroads. 

As to the personal advantages of any one of the three over 
the others thera would certainly be decided differences of opinion 
if a decision were called for. For some of us appear to enjoy 
sampling the life of each during the year, and, like as in every- 
thing else, it is certainly well that all do not attempt to cling to 
any one class. 

The writer in penning this article only hopes to point out 
some features that appear prominent in the country surveyor's 
life, although sometimes the same might also be noted in either 
or both of the other classes as more or less prominent. 

In the first place it appears to him that the country sur- 
veyor's life is the happy medium. For one reason he has not 
got too much to do, and for another he escapes the hardships, 
and at times the privations, respectively, of the members of the 
other classes, which are both very serious considerations, and 
should be well weighed before being entered upon. 

Now, what is a country surveyor? He is one who lives away 
from the cities, and may reside in some small town, village, 
hamlet, or even on a farm in some rural district. And in such 
a location, if he does not know everybody, everybody knows 
him, and knows him as the surveyor. Being an educated and pro- 
fessional man, he takes the highest stand in society, and should be 



Digitized by 



Google 



64 ASSOCIATION OF ONTARIO LAND SURV£xORS. 

known for his probity, sobriety and uprightness in the discharge 
of his duties. 

He possesses horses and carriages as well as a roomy office, 
well lighted, and fully equipped with all necessary furniture, and 
surveying and draughting instruments suitable for his particular 
line of local work. 

In very many cases he is looked up to as an adviser or coun- 
sellor among the inhabitants of his district, which may encircle 
many miles of territory. For example, if any important business 
transaction or commercial enterprise is to be undertaken, often 
the matter is laid before him for his scientific opinion, upon which 
great reliance is placed. Reliance, however, depends to a great 
extent upon the length of time he has resided and carried on his 
business in that locality and his success therein. As time goes 
on a surveyor grows mighty in the good habit which the law 
requires of him, to deal justly in the discharge of his duties. 
Therefore, the longer he lives the more respected he becomes. 

The country surveyor, when he first sets up business, may 
have very extended ideas as to what his future will be, but as 
time goes on he will often, if not in all cases, find (that is, if he is 
depending upon his profession as a livelihood) that he must also 
engage himself in one or more other lines of business. A pro- 
minent late surveyor used to say that '" if any surveyor started 
out with the intention of making a living out of running side lines 
all his life he had better stop at once and go to farming." This 
is doubtless a fact with many of our country surveyors, and, 
perhaps, all would find it to be the case, even in the most favored 
locality. The demand for country surveying is so small that one 
can only live contented with the fact that his expenses are also 
quite low. So, when the young surveyor finds that he must also 
enter into some other business, he begins to see in real earnest 
(if it has not come to him before) the great advantages he derives 
from having in his young student days made a careful study of 
the Quadrivium sciences, or, better still, to have laid special stress 
on some particular branch or branches thereof, such as en- 
gineering, which additional occupation is so often chosen by our 
members, and appears to be the natural addendum of our 
profession. 

It might be well to note here that for the above and many 
other reasons would it not be well for our profession, in order to 
procure a greater uniformity of knowledge among surveyors, that 
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the elementary subjects upon which engineering is based be 
introduced in the examinations. At the present time, many who 
present themselves as candidates have already taken a course 
at some engineering school, which is decidedly to their advan-^ 
tage, for there is no better foundation upon which an engineer 
can build than through having the practical knowledge which 
only a surveyor can acquire. 

Not all country surveyors engaged in other lines of business 
besides their own do so for a livelihood, for some may choose 
to do so through their love of research in some more extensive 
field than that of our profession, which is very limited when com- 
pared with engineering and many other professions and occu- 
pations, which are endless in their possibilities for new ideas. 

A country surveyor may be said to derive the advantages 
of not always being placed in a locality where entertainments of 
a social character are daily going on, excepting, the writer must 
^dmit, at least once a year, when he finds it necessary to visit 
the Queen City for a few days, and enjoy with his brothers in 
the profession one very sociable evening. He, therefore, has 
great opportunities of spending his evenings in his library, 
storing the limitless reservoirs of his brain with such practical 
information as he now knows from experience is most profitable 
for him in his business. In his office library will be found many 
commercial and scientific papers as well as the best dailies, and 
by a careful study of them, aside from his regular course of 
reading of heavier works, he keeps up with the times. 

Law being the more important part of a surveyor's reading 
course, he naturally looks for the best and quickest method of 
acquiring the true meaning thereof, and he finds that by closely 
following the discussions in Parliament when the laws are being 
passed and the various interesting court cases, with the judges' 
-opinions thereon, particularly of those reaching the Court of 
Appeal, that he can acquire abundance of facts to guide him in 
the discharge of his duties and place him in honorable positions 
before men. 

Let us now observe some of the features of his surveying 
work which appear to strike us as most prominent. 

ORDERS BY MAIL- FOR WORK. 

How very indefinite they are sometimes! Let us take a very 
:good example. Here is the copy of a letter asking for surveying 
to be done at Smith's Corners, thirty miles from his office: 
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Smith's Corners, Feb. 3, 1899. 
Dear Sir, — Could you pleas come and do sum survaying for 
me. Mr. Brown and his men are cutting trees in my bush and 
wont stop they tell me I must get a survayor to run the rite 
line, so pleas come at once. 

Yours truly, • John Smith. 

Of course, Mr. Smith does not understand the great disad- 
vantage to the surveyor in neglecting to state* in his letter be- 
tween which lots the survey is to be made ; also the name of the 
township and number of concession, more particularly in this 
case as Smith's Corners adjoins three townships; and he requires 
the work to be done at once, so no time can be taken to write 
for particulars; therefore all that can be done is for the surveyor 
to collect together all the old field notes, plans and astronomic 
information relating to several of the lots, concessions and base 
lines in each of the three townships. It is also necessary for him 
to take along, besides his transit, a large compass to facilitate 
matters on the ground, if it is found possible to do the work with 
the compass and chain only ; also various other articles and 
books, such as calculating tables, testament, small tools for 
repairs and instruments for draughting ; also a Canadian Al- 
manac, which is always improving for the use of surveyors in 
their astronomic work. 

After having driven to Smith's Corners, or in the vicinity^ 
of his destination, it sometimes happens that the surveyor may^ 
be misdirected, and he will drive up a long lane, perhaps filled 
deep with snow, owned by one of Mr. Smith's cousins, two miles, 
more or less, away from the right place. However, he has- 
gotten used to such troubles as these, and says very little. In- 
definite orders is one of the trials of a country surveyor, which- 
his city brother doubtless has a little to do with. Definite 
instructions by letter from those who understand what is required, 
and personal interviews by all others, would be a very satis- 
factory rule if always carried out, but this is impossible always,, 
and so the trial goes on. 

The evening before the day of survey is always spent in dis- 
cussing the proposed work, and determining the best and quickest 
means to the end. Often the party or parties do not require that 
the surveyor shall make a survey that might set aside existing 
fence lines or points not at the present time in dispute, but only 
that he shall establish certain lines on the assumption that all 
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adjoining are correct. This is what is called a *' conventional " 
survey, and it is just as legal as the survey made according ta 
law, so far as the interested parties are concerned when they 
agree as to it. 

Much time is often spent in locating the proper monuments- 
or boundaries from which to commence the survey, it being the 
most important part of the work; and after they are all deter- 
mined the balance of the survey is merely a proper application 
of geometry and mathematics, combined with such practical 
experience as the surveyor. may have at his disposal for speed 
in the work. 

The running of a trial line through bush or over rough 
ground for a mile or more is a common occurrence. Suppose- 
the surveyor has to join the front and rear angles of both sides 
of a lot when such points are already marked with stakes, and 
he does not know the exact bearing of either line, he will then 
have to assume a bearing obtained as nearly as possible from his 
knowledge of the township lines, then run his line, say, one 
hundred chains, more or less, to the rear of the concession, and 
measure his error, and also the rear end of the lot; then return 
over the trial line, laying off the calculated offsets; then measure 
front of lot, which may be quite different from the rear, make 
calculation for true bearing of other side of lot, and run .same 
from front to rear. This line, should then split the stake in 
centre if there has been no local attraction, and all other al'ow- 
ances for compass variations have been made as the line is 
being rpn. 

For rough, quick work the surveyor will always use his 
compass, which gives miraculous results in experienced hands. 

There is a no more fruitful source for variety in descriptions 
of land than out in the country, for occasionally the surveyor 
will require to use his highest ingenuity to devise some new 
method in describing a parcel of land. Owing, of course, to 
various reasons, but the most frequent cause is that due to the 
owner wishing the surveyor to spend only one day in making 
the survey when he should have taken perhaps two; and the 
result is that the description will be either very indefinite in a 
few years to come, or else very cumbersome, and at least not as 
simple as it would be if sufficient time were taken in the first 
place to make the survey. 

If there is anything that is mysterious about surveying in 
the eyes of the general public it is the fact that surveyors some- 



Digitized by 



Google 



68 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

times run lines by the stars. During such surveys you will some- 
times hear men in the gang discussing the subject, and as their 
wonderment finds expression in words the more deeply they 
seem to become mystified. Now, if the surveyor's assistant 
happens to be along with him he generally adds a few words at 
the right moment, which seems to have the same effect upon 
them that is said to have been caused by an old surveyor who, 
while running lines with his compass, always used to walk around 
and around it with strange mutterings upon his lips, causing the 
onlookers to have a very superstitious belief in the results of 
his work. 

Men sometimes ask the question, "What in the world have 
the stars got to do with my line fences that you need to spend 
time in looking at them? And it often takes considerable ex- 
planation to show why it is so very necessary in many cases to 
proceed by that method, for the law requires that the line shall 
be run on the same astronomic bearing as the base line perhaps 
several miles away. 

Often in running lines through thick bush for a mile and a 
quarter to join a point at the rear after running for about a mile, 
or perhaps only half a mile, some or all of the men you have with 
you will begin to impress upon you, if they can, their belief that 
you Ire running away across the lots, and perhaps even suggest 
that you go back and start over again. Some of these men are 
often old hunters, who have travelled through and through that 
bush all their lives, and know every foot of it, they will tell you; 
and they also know just where this line should be by certain old 
landmarks, considered as right by all, even if the line was never 
run by a surveyor before. 

It is well to note the distances of these points from your line, 
and as you near the end you may have several points at .various 
distances from your line. The men, of course, are always the 
first to reach the end of the line, and at once search about for 
the corner stake; and if you want them to put down a picket on 
your line at that point, if it happens 'to hit it exactly, or even 
close to it, they will sometimes pull up the picket again and set 
it very carefully oflf the line on some other point, as if that was 
the corner stake, and then wait to hear if you will say: "All right, 
boys; that's where the corner stake is.'' And thus they some- 
times try to catch you if they can when they have been making 
such terrible assertions about your line running across the lots, 
when it has really come out exactly right. It is in just such cases 
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as these that the young surveyor is apt to become confused in 
his work and make mistakes, but experience soon teaches him 
to ignore all such talk and quietly attend to his own, business. 
Still, he cannot help but feel a little anxious, if for nothing else 
than his own comfort, for all surveyors doing such work fully 
understand the peculiar sensations that arise as they near the 
end of long Hues, and they learn to check very many times with 
care the angle they lay ofif with the meridian before commencing 
to run the line. 

Country surveyors should fully understand the immense 
advantage in having the best of instruments, and in keeping them 
in perfect adjustment. Before commencing a survey in which 
there are long lines to be run he should always make a quick 
trial of the more important adjustments, and be particular to see 
that all screws work if anything a little on the stiflf side, to pre- 
vent play between the parts, due to wear, which might not be 
detected in the ordinary process of adjustment. 

Owing to the necessity of carrying instruments in buggies 
over rough roads sometimes the screws will loosen and cross- 
wires will shift ; and if the surveyor does not note this fact he 
will, of course, find that his work does not come out as closely 
as it should. In city surveying the lines are generally short, and 
lighter transits will do the work quite accurately. 



DISCUSSION. 

The President — No doubt many of us have had similar 
experiences to Mr. Gibson in receiving letters from dilTerent 
parties, who want you to go to their place and run their lines 
without telling you where they are. In the part of the country 
I come from these letters are sometimes written in a foreign 
language, which adds a little to the confusion. 

Mr. Wilkie — I have listened with a great deal of interest to 
the paper, and I can say that I have had similar experiences. I 
had a new one this month through a gentleman who ought to 
have known very much better, as he hailed from the city of New 
York. He wrote me, asking me to go prepared bringing all 
information to survey a lot in a certain township. He mentioned 
the township, but he did not mention the lot. He was a mining 
engineer, wishing to have a mining location surveyed. 
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Mr. Niven — People send word to you to go and run a line 
without specifying where. Only last week I went over into the 
County of Hastings ; arrived there about nine o'clock in the 
evening; and I was to run a line the next day. It happened that 
the line was some distance away, about a mile into the woods, I 
think; and I had no chance of getting in there that night to get 
an observation; and the only thing I could do was to run a line 
in from a line I Kad previously run, as even if I waited another 
day the weather might change and be unfavorable for an obser- 
vation, so I ran a line in from the other line. It turned out just 
as I expected: the night was not fit for an observation; but I 
had run my line into the point. Then they wanted to know why 
I had kept them working all day in order to get to that point — 
what benefit was it to them. Of course, I had a great deal of 
trouble in explaining to them, and I do not think I succeeded 
in removing the difficulty from their minds; but that is one of 
the trials we have in our practice. 

The President — I think , Mr. Gibson points out the advisa- 
bility of surveyors in the country not limiting themselves to 
running lines, but taking all kinds of engineering work. As 
time goes on this, no doubt, will be necessary, mofe particularly 
in the. older parts of the province, for there is a need for engineers 
in every township in the province where our work is now being 
•done by carpenters and day laborers, and it should be carried out 
:scientifically by men who have been trained to think and judge 
of such work as bridge building and drainage work, much of 
which will fall to the Ontario land surveyor in the future. 

Mr. Speight — I have great pleasure in moving .1 vote of 
thanks to Mr. Gibson for his very interesting paper. I am sure 
we have all enjoyed it, and he has done well to emphasize the 
iact that he must conduct his business with probity and propriety 
if he wishes to be looked upon as doing his work in an ideal way. 

Mr. Davis — I have much pleasure in seconding the motion. 
It has given me a great deal of pleasure to listen to the paper. 
If it shows anything, it shows that. the country surveyor experi- 
ences greater difficulties than the city surveyor. 

Mr. Gibson — It has been of very great interest to me to write 
this paper myself, for I think in studying a subject there is 
nothing better for us to do than to sit down with pen and ink 
in our hands and write about that subject; and you may write out 
several copies, but in the end you have got the subject down 
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fine, and you know all about it as far as you feel that you can 
from your , knowledge, of the facts; whereas if you had not 
written it out, you would just have dim ideas of the subject. 
I find it a great help to write. down what I like to know, and then 
I feel that I have got it all in a nutshell. And as. for surveyors 
continuing Iheir studies, there are a great many -of us who make 
the mistake of discontinuing our studies after we get through. 
We should keep on in the work, and in that way we grow 
stronger in the estimation of those around us as to the opinions 
that we may give on the different .subjects. It is a good thing 
to keep up with the times in reading the matter contained in 
scientific papers. 
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RAILWAY CURVES. 

By H. strange. 

It is proposed to connect two tangents by a curve on a 
railway survey: 

Given the angle of deflection=2a; in this case, 84^. 
Secant — radius = &; in this case, 745 ft. 

To find radius and tangent, call radius x, and the nat. tangent 
of < at centre a; then tangent is ax; h-fx is the secant, and is 
also the hypothenuse of the right angled triangle comprised 
between secant, tangent and radius. 

(6 + a:) 2 - Ar2 = a2 x^ (Euc. 47) or 62 + 2 6a: + x'^ - x^ = a^x^; 
eliminating the two x- {-i- and - ) it stands b^ + 2bx = a^ x^ or 

a2 Ar2 -2 tAT = 62. 

To expunge one of the unknown quantities, complete the square 

by adding to both sides of the equation -~^ , which is the square 

of half the co-efficient of the second term divided by the co- 
efficient of the first term, and we have — 

a'x' - 2bx +-4-= ^^ +-4- 

a^ 0^ 

and by taking the square root of both these equations we have 

ax^—^ WT^.'.ax^ |62T^ + landAr= {WV^^^- ±_ ox Xftn^i'o. 
« \ a2 y^ a^ a \ a'' a o^rad. 

a 

Formula x or radius is I b^+ b^ + b 

a 

and radius multiplied by tang of angle at centre becomes tangent. 

If we put this into figures as an illustration for the benefit 
of beginners, and carry it out into practice: Suppose < of deflec- 
tion is 84° ; < at centre, which governs all the calculations, is 
half that, or 42° ; and to find length of tangent we must call that 
nat. tangent of 42°, or in this plan, a. the distance from the 
apex or junction of the two tangents along the line bisecting 
the < included between the tangents (in this case call it 745 ft.), 
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where the stake on the curves to be cut, and is supposed to be on 
favorable ground for a /railway, is planted; and it is required to 
find such point on the tangent from which to* start the curve in 
chords of about lOO ft., of such degree of deflection for each 
chord that the last deflection which touches the tangent shall 
run exactly along the tangent without either cutting it or falling 
short of it. If the formula above is used with these figures, using 
.9 as the natural tangent of 42°, the tangent will be 1941, and 
that, divided by .9, is 2157, or radius. To run this curve with 
the transit we must find the degree of curvature for each chord,, 
and the length of each chord, and that is done in this way: The 
number of degrees included in this curve is 84^, the < of deflec^ 
tion; and, of course, the length of each degree is found by mul- 
tiplying twice the radius (1941V2) by 3.1416, the complete circle 
of a diameter of i. That is, the whole circle is 13552.86, and,, 
as a circle is 360°, this curve isgljVof 13552.86, or 3162. As an 
engineer's chain is 100 feet, there will be 31 chords of 102 feet 
each, which will consume the whole 84° of the curve. Therefore, 
each chord will be a deflection of §t of a degree, or 2° 42' 35"" 
which will be the <-; of deflection from one chord to the next. 
This applies to every chord but the .first one, which, being a 
deflection from the tangent, must be only the half of what the 
others require. A pocket logarithm book should always be 
carried, or the nat. tang, of < at centre should be looked up at 
home, and the rest can he worked out in the veldt. 
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THE MINING OUTLOOK IN WESTERN ONTARIO. 

By THOS. R. DEACON. 
Resident Director Mikado Gold Mining Co. 



Mk. President, — In dealing with the subject named above, 
before this meeting, I am perhaps going outside the lines of 
legitimate subjects to be discussed before an Association of Land 
Surveyors; but, as land surveying itself is becoming a lost art 
in this part of the world lately, and as I have never yet met a 
man, no matter what other trade, profession or calling he might 
pursue, who did not think, at least, that he was quite proficient 
in the art of mining, no doubt the subject would be considered 
appropriate anywhere. Two and a half years ago I had the honor 
to read a paper (a copy of which I present herewith) on the 
** Mining Industry of Western Ontario '' before a convention 
held at Rat Portage, giving the results of my experience and 
observations up to that time, and expressing certain hbpes for 
the future. Notwithstanding the many adverse circumstances 
against which the mining industry has had to contend, and not- 
withstanding the many foolish and absurd (not to say absolutely 
dishonest) enterprises that have been set afloat from time to time, 
I am very pleased to say that very real and substantial progress 
has been made in the establishment of a great and permanent 
industry in, the district in the recovery and treatment of gold and 
other ores. I do not think that at any time in the history of the ' 
district has the prospect been so bright and the permanency of 
the industry so well established as at the present time. And this 
has not been accomplished by the blare of trumpets, nor by the 
discovery of the myriads of bonanzas which have been reported 
from week tO;week, each one greater in assay value and the veins 
wnder and longer and richer than the one recorded the week 
before, but by the persistent and business-like procedure of seven 
or eight companies, who, having considered mining as a com- 
mercial enterprise, requiring the fulfilment of certain conditions 
^s requisite to success, carefully selected properties upon which 
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Ihe general conditions for a profitable enterprise, based upon 
both the scientific and commercial requirements, were most 
nearly obtained, went to work, arid by the persistent continuance 
of systematic work, aided by a liberal expenditure of money, 
which is necessary in any business, have placed their mines in 
such a position that they are now yielding good profits and thie 
permanency of the properties established. Each one has had its 
own peculiar problems worked out, and the general nature and 
individual characteristics of each carefully studied as the work of 
development progressed, till the owners have biecome possessed 
of the knowledge necessary to enable them to continue their 
operations, not as an experiment, but as stable enterprises. This 
is certainly making progress, and I am glad to say that there are 
at least seven or eight properties to-day in a position to work 
their mines at a profit with their present eauipment, and a con- 
siderable number more which are being prepared for the actual 
work of producing bullion, not to say anything of the several 
score which are being prepared to work the nublic on the sale 
of stock, and who always take care nev^er to arrive at the actual 
point of practical operations. Strange as it may seem, week after 
week we see new companies launched to operate on properties, 
the conditions of which ire such as to doom them to failure in 
the very hour of their birth, and where it is amazing men can 
be tound to supply the money, while at the same time many 
properties which seem to contain all the conditions essential for 
success seem going begging for development. The writer is. 
aware of several good properties (in which he is not personally 
interested) which, in his humble opinion, are perhaps the equa^ 
ot any properties yet operated, and yet they are lying idle for 
various reasons, chiefly because they have been handled in such 
a manner as to preclude the reasonable chances of their being 
fair investments, and so have remained undeveloped. 

If I am asked what are the conditions necessary to success, 
I could only give my own personal opinion, which would, of 
course, be the result of my experience and observation, and 
may or may not be of value. 

In the first place, as to the prospect itself. With the excep- 
tion of one or two cases there has been no example to my know* 
Tedge in this district of a property having proved to be a per- 
manent profitable gfold-producing mine where the vein has nof 
been in the immediate vicinity of the contact of gfranite or per- 
phyritic granite with some of the Schistose rocks. It may be 
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right in the contact, it may be closely parallel to it, or it .may 
cut' across the contact; but the Sultana, Mikado, Regina, Foley, 
Golden Star and Hammond Reef are all either in the ^ contact 
or close to it, and, though one of these mines is not at present 
running, it is no fault of the mine. I do not say that good veins 
may or do not exist under different conditions; in fact, I believe 
the Olive mine is not in a granite contact, but this seems to me 
to be the condition which gives generally the best promise of 
success: Having selected such a vein, the next step is to have 
it examined by a thoroughly good engineer of practical know- 
ledge and experience in the district, and who is not given too 
much to run into a prodigality of figures as to what is under 
the ground, but who, by a large number of tests, by panning of 
skilfully selected samples, and also by assays has thoroughly 
demonstrated the presence of gold in the ore of a value of not 
less than $5.50 to $6 per ton. If the vein conforms to these 
requirements, then the next step is to arrange for the develop- 
ment of the property, either by contract or by placing it under 
the charge of a careful, competent man of business capacity and 
practical engineering experience in this district, and prepare to 
expend not less than $50,000 in sinking, drifting and connecting 
the levels by raises or winzes, and thoroughly acquiring full 
knowledge of all the various characteristics of the vein before 
any mill is built. The reason Isay the man should have* experi- 
ence in this district is this: the conditions seem to be peculiar. 
Many men of undoubted ability and experience in other fields 
have come here, and some of them have frankly confessed that 
the conditions were so different from what they were accustomed 
to that they ^yere all at sea, while others went right ahead on the 
assumption of mineralogical and geological conditions proving 
the same here as those they had been accustomed to in other 
mining regions, and the results were disastrous. They would 
not be apt to make the same mistakes over again, but it cost a 
good deal to their companies for their experience. When .about 
two years' ore is provided for, an idea may be formed of how 
large a mill should be built, and naturally the larger the better, 
because the cost per ton decreases in the inyerse ratio of the 
stamping capacity, the same number of firemen, engineers, 
amalgamators, etc., being required practically on a ten-stamp 
mill as a forty or fifty stamp, while the cost of management and 
transportation, etc., per ton is increased as the number of stamps 
are decreased. Until the mine is properly developed Jt is prac- 
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tically impossible to deciae what capacity the mill should have, 
the nature of the treatment to be given the ore, or even the proper 
location of the mill, as the majority of the veins do not contain 
all pay ore, but have a broad, or narrow, as the case may be, band 
or chute of pay ore running through them, sometimes going 
down vertically and in other veins in a very flat incline. The 
position and dip of this ore chute will nacuraiiy determine to 
some extent the location of the mill, so that the cost of tramming 
will be reduced to a minimum. 1 his, of course, is a question of 
mining engineering and practical common sense, but the study 
of the nature of the ore deposits and the becoming acquainted 
with their peculiar characteristics is a matter necessitating some 
years of close observation and careful investigation of the various 
conditions under which pay ore is found to exist, and the best 
means of obtaining the gold in the form of bullion so as to make 
the whole operation a successful commercial enterprise. The sum 
total of information respecting the ores in this district and the 
best methods of treating has been considerably augmented in 
the last couple of years, and after heavy expense the general 
nature of the machinery best adapted for the purpose has pretty 
well been decided upon; and I am now of the opinion that the 
industry is permanently established, and that one by one otner 
paying mines will be added to those already in operation ; and 
this would appear to me to be making solid and substantial 
progress, and to promise well for the future. The Mikado mine 
has to-day more and better ore in -sight in its stopes and drifts 
than at any time in its history. The monthly output has now 
risen to practically one thousand ounces per month, and gradually 
increasing, with Jarger ore reserves being opened up, while 
several of the other large mines are .pursuing a policy of develop- 
ment, and exposing large bodies of ore for future use. 

Careful and economical operation on right lines and on the 
right kind of property is as sure to bring success as any other 
kind of legitimate commercial investment. 



DISCUSSION. 



Mr. Sewell — Mr. Deacon's paper is a very interesting one. 
As it is associated with one of the principal mines in that locality, 
the Mikado mine, what he says would naturally have considerable 
weight. There are one or two points, however, which, I-J:hink,, 
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need correction. He says that all the mines which have been 
turning out satisfactorily are at or near a contact. Now, I have 
l:een often over the district, and I know that that is not the case. 
The Mikado mine is in that position. The Adeline mine is in a 
similar position, but it is a little bit away; it may be a quarter 
of a mile away from it. The Foley, on the other hand, is right 
in intrusive ground. The Golden Star is likewise in the intrusive 
ground; and the Hammond Reef, another very important pro- 
perty, and perhaps the most promising mine in the country, and 
which I shall allude to later on in my; paper, is nothing more 
than a Laurentian granite reef, and I might go on and quote 
quite a number of them which arp not actual contact veins. 
The value of a contact vein is very great ; there is no doubt 
about that; but still at the same timr there are other properties 
which are equally good. I might say that 1 think myself that 
as a general rule the best discoveries so far seem to have occurred 
near centres of disturbance. You will .lotice that all those I 
have quoted are very near places which have been considerably 
disturbed at some period subsequent to their formation. 

Mr. Campbell — I am inclined to think that some of the 
members have taken advantage of this Association to some 
(extent to advertise themselves by writing upon matters which 
are not at all of direct interest to, or for the improvement of, the 
members of this Association; and it appears to me that before 
publishing these papers it would be well to have them submitted 
to the censorship of the Secretary, or some individual, who would 
go over them and have them practically re-edited before they are 
printed in the Proceedings of the Association. I do not see 
exactly why we should advertise any one mine here, or why any 
member should take advantage of his position for that purpose. 
Statements are being made which are not absolutely correct, and 
which have to be rectified by members present. No doubt a 
great deal of this information will get into the Proceedings, and 
be read by many without knowing what the facts are. We 
should be very careful in our papers to give only facts, and have 
all these facts vouched for as nearly as possible, and members 
should confine themselves to questions which pertain strictly to 
the business of the profession. 

Mr. Dickson — I quite agree with what my friend, Mr. Camp- 
bell has said. I think this Association was formed for the pur- 
pose of promoting the interests of land surveyors above every- 
thing else. For a number of years we have had papers on rhining 
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Now, I do not see what that has to do with the furthering of our 
profession at all. I quite agree with Mr. Campbell. It looks 
very much to me as if it were used as a way for advertising those 
particuJar mines. 

Mr. Van Nostrand — I cannot agree with the sentiments of 
the last two speakers with regard to this paper in particular. It 
might be quite true of other papers read here. The charge has 
been made before, and perhaps justly so. In this case J cannot 
say that I think that this paper boomed any particular mine. .It 
seems to me that seven or eight well-known mines are. mentioned, 
and given equal prominence. Further than that, the writer of 
this paper is not the only one that has spoken about mining 
matters in the Rainy River district, and where the parties dis- 
cussing it have the knowledge, any, errors may be pointed out. 

I think, too, with regard to the scope of our papers, if we 
limit them entirely to the running of side lines, , which were 
spoken of yesterday, we may presently have no papers to 
publish. In this year's programme the greater number of 
the papers refer to land surveying, a few of them are on 
engineering work, which is quite foreign to land surveying; 
and yet we are very glad to get those papers. We are not 
considering the profession alone, but we are considering the 
individual members of the Association, whose practice covers 
a large area. We have also to consider our exchanges. We 
send our Reports to our brethren across the border, who are not 
in as fortunate a position as we are with regard to land surveying, 
and we think we have been helpful to them in showing that land 
surveying may be brought to a higher standard than they have. 
Some of the land surveyors in this city are engineering men in 
their practice. There are a great many points to be considered 
in selecting papers for a programme, and so we allow into our 
programme papers that do not relate directly to land surveying. 

With regard to this paper itself, it is open for every member 
to discuss it; and if any member desires to introduce a resolution 
setting forth that this paper shall be received and printed in the 
Proceedings, I think that is the fairest way to get the general 
opinion ; otherwise it is left to one br two comparatively obscure 
individuals to exercise their censorship. 

• Mr. Campbell — Do not understand me as criticizing the pro- 
priety of the programme. I think the programme is very well 
prepared. I think we should have a diversity of papers; but I 
do think that some writers take advantage of the situation, and 
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use their position for the purpose of advertising their business 
or going outside of the profession in discussing matters. 

The President — I think Mr. Campbell did not hear all the 
paper. The writer gives his opinion on this matter, of good 
profitable mineral occurring in the contact and away from the 
contact; and I think he is very fair in what he states, and is not 
at all booming any one particular mine. He says: **I do not say 
that good veins may not or dp not exist under different con- 
ditions ; in fact, I believe the Olive mine is not in a granite 
contact, but it seems to me to be the vein which gives generally 
the best promise of success." 

I think Mr. Deacon's paper a valuable one, and it is fortunate 
that we can have a paper from one in his position, one of confi- 
dence in a large and profitable mine. It seems to me it carries 
a great deal more with it than a paper from some one who had 
only a superficial knowledge of the question. At the same time 
no doubt there is something in what Mr. Campbell said, that 
some of our papers in the past have not been as sincere as they 
ought to have been, although I do not think we have had many 
cases of violation of the rule, that a paper should be of general 
interest. But in the future as our Association grows we pro- 
bably ought to have a committee to revise the papers. I think 
myself that fewer papers and more discussion would be better 
ior the Association. In the Canadian Society of Civil Engineers 
a great deal of importance is laid upon the proper discussion of 
the papers; and we are always hurried in our annual meetings, 
and there is not sufficient time to discuss the papers, because 
as a rule we have too many. If we were to have fewer papers 
and a better discussion we would have a more interesting Report, 
if that were possible, than we have, at present. 

Mr. Van Nostrand — Before passing to the next item of busi- 
ness we should acknowledge Mr. Deacon's paper in some way. 
It is usual to have a motion to receive and have the papers 
printed. I have much pleasure in moving that Mr. Deacon's 
paper be received and printed in the Proceedings. 

Mr. H. H. Gibson — I have much pleasure in seconding 
this motion. 

The President — I think upon reading the paper all will find 
that there is nothing unreasonable in it. Carried unanimously. 
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BACTERIAL FILTERATION. 

By E. G. BAFROW. 

Hamilton. 



Of the various methods or processes devised for the purifi- 
cation of sewage the systerii of rapid filteration (which utilizes 
minute organisms or bacteria as agents for the destruction of the 
impurities in sewage) is fast coming to the front as one of the 
most effective and economical to operate. The purification of 
' the sewage is brought about by the bacteria contained in the 
filter beds, which are constructed in such a way as to promote 
the activities of the bacteria, and provide a home, as it were, in 
which they can carry on their operations in a more perfect 
manner than is done in the natural soil. 

The advantages claimed for this system of sewage purifica- 
tion are, that only a small amount of land is required compared 
with a sewage farm, that no expensive machinery is needed for 
pressing the sludge, and that a very pure effluent is produced, 
w^hich can with safety be discharged into any stream, river or 
body of water. In large manufacturing cities it may be found 
advisable to first subject the sewage to a preliminary precipi- 
tation in tanks before sending it forward to the filters, but for 
ordinary domestic sewage, or that which finds its way into the 
sewers from dwelling houses, this is not necessary. Bacterial 
or bacteryolitic filter beds are of two kinds — the coarse and fine 
— the sewage being first admitted to the coarse or roughing filter, 
and then passing to one or more fine filters. Both of these beds 
are necessary for complete purification. The sewage is some- 
times admitted at the bottom of the coarse filter, from whence 
It passes upward, and is then conveyed to the fine beds— in this 
case two or three inches of water remain on the top of the coarse . 
bed. When this plan is adopted no scum forms on the top of 
the bed, which is the case when the raw sewage is run on to the 
top of the filter. The office of the roughing bed is the straining 
and liquefaction of the sludge and partial purification of the 
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sewage, ihe atrobic or fine beds are the home of the niLiifying 
bacteria, and ihe eliiuent issues irom ihis, ireed from most of the 
organic mipunties in solution, aUvi thoroughly minerahzed. 
Bacterial beas have been constructed of different materials and 
of various depths. Experience has proved, however, that rough 
materials, such as coke, coal, cinders, slag;, burnt ballast, etc., 
are the best.' Experiments made by passing sewage through 
glass balls and other smooth bodies demonstrated that very slight 
purification had been effected. The size of filtering material 
should be, for the coarse bed, that which will pass through a 
two-inch ring and be rejected by half-inch screen. For the fine 
bed, that which will pass a screen of three-eighths or one-quarter 
inches, and be rejected by one having a mesh of one-sixteenth 
of an inch. In order, to get the best results from these filter beds 
the sewage should, after it has filled the bed, be allowed at least 
tw^o hours rest, after which it is allowed to run off and then 
before the sewage is again permitted to fill the filter a period 
of from two to three hours aeration must be given, in which 
the interstices in the filter become thoroughly filled with air. 

If the ground at the site of the works is of clay or other 
impervious material it will not be necessary to use brick or stone 
walls, and the walls or sides can be made of earth thrown "^p 
from the excavation — the bottom of the filter beds, however, 
will have to be above the nearest stream or body of water into 
which they are intended to discharge. There is no necessity tc> 
use tile drains for the bottom of the fine filter beds as coarse 
material will do just as well, such as broken stone or coarse 
gravel, and I think several small discharge pipes through the 
sides are preferable to one large one. The admission and dis- 
charge of the sewage may be regulated by machinery working 
automatically, but my opinion is that an intelligent man to over- 
'see these operations is more desirable. One cubic yard of 
filtering material should be provided for every eighty-five gallons 
of sewage delivered in twenty-four hours. This is at the rate 
of about 400,000 gallons per acre where the filter is three feet 
deep. If the filter is increased in depth this area may be reduced. 
Thus if the filter be made four to six feet deep the rate of 
filteration can be at the rate of 600,000 gallons per acre. It is 
necessary to have two or more filtering beds so as to permit 
of the filling, resting, emptying and aerating processes. For a 
small plant and where economy has to be exercised a saving- 
on first cost will be made by adopting only a few beds, but 
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experience points rather ir favor of a number of small beds. It^ 
will be understood that the amount of filtering material wilf be 
the same for a givec sewage flow and that the number of beds 
represent so many divisions of the material and consequently a 
greater number of fillings of the filter during a certain fixed > 
period. 

The size of the coarse and fine beds on works already con- 
structed and in operation appear to be nearly the same, so that 
so far as dimensions are concerned they may be a duplicate of 
the fine beds 

I had, at our works in Hamilton, a small experimental filter 
constructed in rather a novel way. It was made of tongued and 
grooved lumber, braced with iron rods, about thirty feet long 
and twelve feet wide, divided into two nearly equal compart- 
ments. The raw sewage entered at the bottom of the first com- 
partment whence it ascended to the top, filling the compartment 
— it was then conveyed and distributed by perforated troughs 
over the surface of the second compartment. The material of the 
last compartment was two feet below that of the first so that 
there was a distance of two feet through which the sewage drip- 
ped in a fine spray. This was allowed to run for three months 
without being touched and the effluent was clear and of very 
good quality. 

The first compartment was filled, first, wifh old broken pieces 
of sewer pipe, about a foot ; then there came slag from the 
Smelting Works, about two feet, and lastly coarse coke. The 
next ■ compartment was composed of fine coke, one foot, then 
one foot of fine coal then one foot of coke, and at the bottom 
a layer of very coarse gravel. The rate of filteration was about 
600,000 gallons per acre. I believe the two feet drip of the 
sewage in fine spray had a very beneficial effect. 

This filter was run for a month during the winter, and the 
sewage in the first compartment did not freeze, but icicles formed 
where the sewage dripped through the perforated holes in the 
w^ooden distributing l)oards, so that I had to discontinue the 
operations. 

It is believed that when the sewage enters the filter at the 
bottom it is acted upon by anaerobic bacteria similar to those 
which liquefy the sewage in a septic tank, but the effluent is 
certainly not in such a putrefactive state as that from the septic 
tank, which latter is most offensive. The effluent from a septic 
tank must, of course, be passed through a filter to complete its 
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purification. Thus the roughing filter sand the septic tank are 
each used as a means of breaking up or liquefying the organic 
matter in suspension in the sewage, and preparing it for appli- 
cation for the fine or aerobic filter, which would soon become 
clogged if the raw .sewage were put on it without its having been 
acted upon in the septic tank or rough filter; moreover it is in a 
condition favorable for the action of the nitrifying bacteria 
contained ih the fine bed. The rate of filteration in some works 
has been greater than that already stated, but it is. not well to 
tax the beds to their utmost capacity. Before the sewage is 
conducted to the filter beds it should be passed through a detritus 
chamber and screen, where paper, rags and other large substances 
will be arrested. The pipe or conduit leading the sewage from 
the detritus chamber to the filter beds should enter the chamber 
a foot or so below the surface of the water in the chamber so that 
'the grease will collect above the sewage passing to the beds. 
The grease can then be skimmed off. If the separate system is 
in use, no provision need be made for storm water. If the com- 
bined system of sewerage exists, then provision should be made 
for at least the first part of a storm. No injury, however, is done 
to the beds by allowing the storm water to pass through. 

If time permitted I could have said a great deal more on this 
important subject, but I trust I have said enough to interest 
many of those present, and to direct their attention to a method 
of sewage purification which appears to me destined to become 
one of the most satisfactory and popular methods yet devised 
for the purification of sewage. 



DISCUSSION. 

Mr. Van Buskirk — I have just read a paper by Mr. Barrow 
on an experimental bacterial filter plant that he has erected. He 
does not give us the degree or anything like that, but he states 
that so far as he has gone with his small filter he has got a very 
good result. The filters are constructed on what is known as 
the English system of bacterial filters. 

• The President — Mr. Barrow makes this statement in his 
paper: "Thus the rough filter and the septic tank are each used 
as a means of breaking up or liquefying the organic matter in 
the sewage, and preparing it for application in the fine filter, 
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which would soon become clogged if the raw sewage was put 
on without its having been acted upon in the septic tank or in 
the rough filter/' 

About a month ago at a very cold time when the ther- 
mometer was below zero for several days, in company with a 
number of other members of the Canadian Society of Civil 
Engineers I visited the sewage filter beds at Brigden, Mass. This 
is one of the most perfect sewage disposal plants in America, and 
operating under conditions similar to those that we have in 
Ontario, the western part of Ontario at least. In Brigden the 
sewage is received into a tank that will hold sewage for at least 
a day. It is dumped out to filter beds in a gravelly location 
where the soil is gravel. First, the surface soil and the subsoil has 
been removed down to the gravel and sand. They have twenty- 
three beds of an acre each, and they pump out the sewage direct 
from the tank to these beds. They have found that this tank 
acts to a certain extent as a septic tank, although it was built 
before that principle was recognized. We walked all over the 
beds. They are perfectly clean; all that is required is to rake 
them in the summer time^ I think, once a month or something 
like that. Of course, they have a large area and a comparatively 
small amount of sewage. The city has 40,000 inhabitants, 
but the amount of sewage is only 600,000 gallons. They have 
a good water supply, and nine-tenths of their service is metre, 
so that the quantity of water used per head is only thirty gallons 
per day, and the amount of sewage, as they have the separate 
system is comparatively small, being 600,000 gallons per day, 
as I have said before. And there they get perfect results, as 
shown by the chemist that they have employed in the little 
laboratory on the farm, who is making continuous experiments. 
The drains are down about eight feet below the surface, and the 
sewage is filtered through these eight feet of gravel, which ranges 
from about the size of a pea down to very fine sand. 

The City Engineer told us that he might put in a septic tank 
as a kind of experiment to obviate the necessity of raking their 
beds as often as they do. now. Labor there is very expensive, 
and if they can do that they will save a lot of money. But their 
system is perfect. The matter is colorless and odorless, and upon 
opening some bottles of it that had been there for twenty-seven 
hours there was not the slightest odor coming from the bottle. 

Mr. E. S. Gibson — What about the atmosphere? 

The President — There is no apparent odor except right where 
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ihc i>cua^c \\a> eoinin- out. liie bcvvaj^e being- warm, and it 
bcu.v, a verv cuid da;., tiicre wa^ a lilie vapor arisinj^'. and that 
lad a Mneii liii> i> not lor rubiiisii; uui> is tor ordmarv hou^c 
>c\vage. llicy have \trr\ litiltr other than house sewag^e. 1 ani 
uKi II makes all liie diiierence in ilie world whether the sewage 
(s iiuuse sewage. <>r wlieiher it is contaminated hv manutacturing; 
ua^le. 

i>)r. JJryce — Tlie principles underlymcr the septic tank system 

arc known to us all. J presume most o! us are surprised that we 

Jcuow so much about it. All of us know penectly well tbat i! 

wc put hall a fool ^-r eight niches of manure on the garden in the 

sprmgiime il>ere i^ not any manure to be found after two or 

Lurce months. I'ossibly it has not occurreri to us why this is so. 

\o\v, it is exactl) the process that goes on there which underhes 

:ht vvhoie question of tiie disposal of sewage by what we call 

bacLeriojyiis. if any of you will g(j over-to the laboraion- where 

JJr. Mackenzie works you will at once see the reason for it. You 

take any solution — it does not matter whether it is l^xeef broth. 

.^ligar or gelatine, and you add a few bacteria t<^ it: and some of 

I hem will grow freely on the surface of the solution, and some 

\vili not grow on the surface. They will grow in the centre of 

liiat gelatine; and day by day they will cause it when solid to 

f^iadually liquefy. It is a curious phenomenon, but any of you 

^ull understand it in a tnoment. Just to illustrate: Suppose that 

■ crtain bacteria will live and multiply, taking their oxygen from 

Ke .substance tlvey live in. while others, livmg on the suriace of 

he gelatine, take their oxygen readily from the air. It is now 

diirty years since Pasteur found it out. He found out that if 

ijc v\ anted to grow the yeast plant in beer work he must let any 

iinouin of oxygen be present to assist in the work. If you want 

*" grow alcohol, or the germs which change the sugar into 

ulcohol. kee]> the room saturated with carl)onic acid and limit 

he oxygen. The germs will then do the work by taking the 

»xygen from the sugar and changing the sugar into alcohol and 

arbonic acid: in other words, much oxygen, little alcohol: less 

uxygen. more alcohol. 

Now, in what we call the septic tank the sewage goes in and 
^ets away from light and air and all forms of aerobic bacteria 
and anaerobic bacteria are carried in with the sewage from the 
^cwer. Both of them are at work, some of them utilizing the 
ICC oxygen. The |>rincipk has been carried out in some sewage 
1 slants in the province. With carbonic acid and little oxygen 
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present the anaerobes grow, decomposing the sewage and 
utilizing Its oxygen and making carbonic acid on the one hana. 
while the hydrogen goes over and makes ammonia and sulphate 
of ammonia, iou have got all your gases, ammonia, caroonic 
acid and sulphides formed. 

Now, here is what is the basis of our modern septic system 

as the result of experiment. Mr. Scott Moncrieff seven years 

ago constructed in his private residence a little filter of this sort. 

He simply had a tank and deposited his sewage in it. The plan 

of this tank is published in the Report of the Provincial Board 

of Health for 1898. He carried the fluid sewage from the septic 

tank over on to a series of coke filters about the size of a pea, 

arranged one over the other, and tried to see what the result was, 

and found that in twenty minutes sewage loaded with ammonia 

falling on the first filter had become changed to a nitrate by the 

time it went through the sixth filter. It appeared that different 

bacteria did different work in the several filters, there being 

always free oxygen -present. If any of you remember your old 

chemistry, you have your NH3. You can replace the hydrogen 

by HO, which is the molecule for it, and that gi\es you nitrous 

oxide gas. You can, if you like, replace two other atoms by 

one of oxygen; and thus if you go to the end of the oxidation 

you have got nitric acid. Your ammonia has been changed in 

these filters inside of half an hour from ammonia as it came from 

the septic tank to food for plants as nitrates. Down in the bottom 

you only have to have present lime or potash in order to give 

your nitre, or nitrate of potash or ammonium chloride so much, 

nitrous oxide so much, thus using up almost the total amount 

of ammonia. The nitrogen present has thus been all converted, 

and such is the process that goes on in what we call our sand 

filter or our nitrification filter on the larger scale, or the coke 

filter. Dr. Louis Woodhead found that in the first tank of the 

number of microbes in any given centimetre of sewage about 

three-fifths were anaerobes, the balance being aerobes, which 

break up the sewage in presence of free air. 

The whole question, then, is a biological one of keeping out 
of your sewage such substances as the creosalt of gas liquors 
and such as come from tanneries, which may contain a certain 
amount of arsenic, such as might possibly do injury by their 
presence in preventing nitrification going on. 

The whole problem has brought us back right to where we 
started, namely, the processes which go on in Nature's labora* 
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tur\% which we are only trying to imitate, and, if possible, assist 
anci make more useful. 

Mr. Van Buskirk — From some remarks I heard yesterday 
and to-day I think perhaps it would be as well for us to consider 
where we are. A young man read a paper yesterday on the 
subject of the ** Country Surveyor,*' and pictured him as an 
authority on all scientific matters. Then, again, to-day I notice 
some objections to some papers which are not of a surveying 
character. In order that we may grow^ old and grey-headed it 
seems to me that we must keep up with the procession; we 
must know all about what is going on around us in a scientific 
way; and it would be very surprising, no doubt, to know that 
many of the farmers around us know a great deal more about 
sucli questions as Dr. Bryce has been discussing than nine out 
of ten of the surveyors and engineers ; and I think we cannot 
do better than study such questions as a society. If we do not, 
the Society in a very short time will have its headquarters some- 
where around Hudson's Bay and not in Toronto. We have got 
to keep up with the procession; consequently I am very much 
pleased to see papers of the character that Mr. Barrow^ has pre- 
sented to the Association. I go in for this myself, but I have 
always read up engineering subjects. I read a paper on the 
same subject, and I made some experiments which I stated in 
that paper were bound to come before the public in a very short 
time as the best method of sewage disposal. Well, they have 
come forward, and Mr. Barrow is now writing a paper on it. 
The Society as a whole is. not writing on it as shown by these 
proceedings, but none of us can afford to get behind in the 
race for money. We must know as much if not more than the 
people around us on scientific subjects in order to grow old- and 
grey haired and be carried to the grave by the greater part of 
the township. 
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£TAis Association is not responsible as a bjdy for thi opinions expressed in its Paper- 
by Authors.'] 



BLAZED TREES. 

By JOHN DAVIS. 
Alton. 



Life has been referred to under a variety of terms. It is 
spoken of in Holy Writ as a ** fight." Longfellow speaks of the 
•* Bivouac of Life," Shakespeare speaks of it as " a play," and 
.Addison in his " Vision of Mirza " calls it " a dream." Surely, 
then, as a surveyor I ^may be pardoned if I refer to it as a **line" 
over which I have been taking a backward look. Extending, 
as this .**line" does, over a period of twenty-five years, many por- 
tions of it are indistinct, and are barely discernible over the long 
.stretches across which it has been drawn, extending, as it does, 
from the barren lands of Newfoundland to the fertile plains of the - 
^reat Canadian North-west. 

But although it may in places be indistinct, here and there 
bright spots appear, which shine out sharply and distinctly, "^hey 
are the blazed trees I am going to call your attention to, by 
means of which memory is able to trace it through the tangled 
forest, over the fragrant meadow and by the shady stream. They 
represent little incidents and episodes — trivial in themselves, 
perhaps — yet serving to brighten the pathway and refresh the 
memory of him who attempts to retrace this line to-day. The 
incidents they represent ^re varied in character. There are the 
grave as well as the gay. Some are tinged with- sadness, while 
others abound in gladness. Some are on the flinty face of the 
spreading beech, others are on the soft cheek of the sighing pine; 
but all join in telling their sweet story of a past gone forever. 
I cannot tell you of all those blazed trees. I can only refer to 
a few that stand out a little more prominently than the rest, and 
by whose sides the line passed in very close proximity. The first 
I must speak of is my connection with the kindly old gentleman, 
the late Charles J. Wheelock, of Orangeville, with whom it was 
'my privilege to serve my apprenticeship. Divested of the halo 
which time has since thrown around him, I can still see him as 
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one of the most gifted men with whom it has been my lot to be 
associated. He was truly the youngest old man I ever saw, and 
had a fund of wit and humor that seemed inexhaustible. He 
had a great love for his chosen profession, and a keen apprecia- 
tion of all that was good and true in his surroundings. He was 
an ardent lover of nature, and admired her in whatever mood 
she presented herself. To know him intimately was a liberal 
education in itself. He was quick to appreciate a joke, and was 
a perfect storehouse of humorous anecdotes. Sitting in the 
Wellington Hotel in Guelph with him on one occasion he was 
accosted by a brother surveyor, the late F. J. Chadwick, who said 
to him, " Say, Wheelock! Are you a Freemason?" " No," said 
he; "I charge for my work." Whether he was facing winter's 
^ coldest blasts or sweltering under the hottest summer sun he 
invariably wore a high silk hat, and it was often the cause of much 
inconvenience to him, especially when pushing his way through 
thick swamps. In a farmhouse on one occasion he placed it on 
the floor beside his chair, where it was subsequently utilized as a 
seat by one of the children. He presented a most ludicrous 
appearance with it on his head in its damaged condition for 
several days thereafter till he got home. It looked for all the 
world like the bellows of an old concertina, and was the means 
of almost sending several people into convulsions with laughter. 
Said he to me as I sat by his bedside only a day or so before 
his decease, when he was so exhausted as to be scarcely able to 
speak, " I'm on my last legs, John. Well, I'm not exactly on 
them either." And then after a brief pause said he, " I'm like Mrs. 
Partington. I'll soon scufifle off this mortal soil." He was a 
poet of no mean order, and had he chosen to allow the produc- 
tions of his pen to be published, would have made his mark in 
that direction. The following incident will show what he could 
do along that line on the briefest possible notice. We had just 
finished a preliminary survey of the Arthur Junction Railway. 
Our office work had been performed in a room also occupied by 
a sewing rhachine agent. As I packed up my effects preparatory 
to leaving for home I came across an old pair of boots that had 
become unfit for further service. These I decided to leave in the 
ofifice,^ and, placing them side by side on top of a sewing machine, 
I wrote a few verses, giving vent to my feelings at thus parting 
with my old friends, and pinned the scrap of, paper on which they 
were written on the leg of one of the boots. I have forgotten 
the verses. I recollect, however, that they were execrable speci- 
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mens, and exactly such as I might be expected to produce. 
Shortly afterwards Mr. Wheelock came in and read my effusion; 
then sitting down, facing the boots, he wrote the' following lines, 
and attached the manuscript to the other boot, where I found 
it some weeks afterward on revisiting the office:. 

^ "A BOOTLESS TASK." 

•• Alack aday ! Och, philaleu I 
My heart is tinged with sorrow's hue ;. 
To s«e YOU stand like empty kegs 
" As stiff as pork," your feet and legs 
So full of Krinkles, seams, and dints, 
That one would think you had the splints.- 
Dear old cow l^es — Adieu ! a due ! 
My two poor calv^ are missing you ; 
How oft have you iu former days 
Upheld my feet in slippery ways, 
And did my every step control 
Staunch guardians of my wandering sole! 
In rugged paths you led m© through. 
And helped my understandings too. 
^ I grieve to see you torn and tattered. 

Begrimed with muck, and mud bespattered ; 

But for your use in by-gone time 

Your name shall shine in jingling rhyme ; 

On Phoebus wings your fame shall ride 

To old Parnassus' mountain side, 

The muses shall with you condole, 

And **lay sweet unction to your so/^" 

May set up one in state to look at. 

And of the other make a bucket 

To dip in pure Castilian springs. 

Where oft they lave their joyous wings, 

Or guild you with Pierian dye. 

And make you shine like Juno's eye ; 

Give you a niche among the stars 

With Venus or with shining Mars, 

And by their fiat treat creation 

To one more brilliant constellation ; 

Perhaps two *• Fish " with glittering fins, 

Perhaps — another pair of ** Twins,** 

Whilst all the spheres around our earth 

Shall hold rejoicings at their birth, 

Producing ample proof, indeed. 

Of strength in old Dame Nature's seed 

To give a pair of stellar dears 

To gladden the celestial spheres, 

And shed for us a boot-eous light ^ 

When all our lamps are out at night. 

Perchance the astronomic clan 

May see two " Bootes " instead of one, 

Or, haply, some of them may bore us 
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With having foond another ** Taurus," 

The legs would make right lusty horns ; 

The head, the part that pinched my corns ; 

The tail — I own I cannot place it 

So let imagination trace it ; 

But whether "Fish,** "Boot's, **Buir' or •* Twins," 

** It matters not a row of pins " 

They'll dub you a bright constellation, 

And sound your fame throughout the nation 

With caustic wranglings and disputes, 

Won't that be honor for my boots ? 

AN ARTHUR TOWNSHIP BLAZED TREE. 

The next blazed tree refers to an incident that occurred in 
the Township of Arthur. I was standing on a fence holding a 
picket on the line which passed between a farmer's house and 
barn, when a very red-faced old man came to the back door and 
shouted, **What are you doing there?" His tone was so exas- 
perating that to tease him, I replied that we were running a 
railway line. At this I heard his wife cry out, " Hunt them, 
Peter!" No more was said at the time, and I passed on with my 
picket. Seven years after while practising in Guelph I received 
^ telegram asking me to come to Arthur Township and run a 
line for one Peter Campbell. I was met at Arthur village on my 
amval there by a young man, who drove me out to the farm, and 
as we passed up a long lane towards a small log-house it sud- 
denly occurred to me that this looked wonderfully like the place 
where the old couple had accosted me on the occasion referred 
to. " I wonder if those two old people are alive yet," said I to 
myself. On reaching the house, however, all doubts were speedily 
set at rest, so far as the old man was concerned at least, for there 
he stood at the gate; and not looking a day older either. He 
' showed me in; and thankful was I that he showed no signs of 
recognition. But I felt far from safe though, for I had the old 
lady to deal with still. . The house was one of a class common to 
the newer settlements, and with which nearly every surveyor is 
familiar. There was one large room, with two small bedrooms 
adjoining, separated from it by a board partition extending across 
the house. Entering the large room by the front door, I took 
a seat close beside it and awaited . developments. In a few min- 
utes in came the old lady, and took a seat directly opposite me. 
We chatted about the weather, the crops and other topics, but 
: all the while she kept her eye on me in a manner that I thought 
;boded trouble for me in the near future. I was resolved to say 
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nothing about the affair of seven years before unless she knew 
me to be the guilty party. 1 fancy 1 can see her yet as she sat 
there before me, her broad face wreathed in a smile that seemed 
to plainly say, " 1 know you, my lad/' At last she blandly 
enquired if 1 had ever been m those parts before. I knew I was 
done for then, for there was a twinkle in her eye that unmis- 
takably meant mischief. Having regard to the answer I had so 
pertly given them on the occasion of the first interview, I think 
she fully expected me to come out with a flat denial. I tried an 
equivocal answer, however, and replied that perhaps I had been 
there before; that a person knocking round the country as I 
had been for so many years might possibly have been there 
before. Looking me square in the eye, she said, '* Were you not 
out here on our fence some years ago with a flag-pole?'' and 
pointing with her thumb over her shoulder towards the back 
door. » I could keep a straight face no longer, and made a clean 
breast of the whole affair, complimenting her on her wonderful 
merrory for faces in thus being able to recognize a complete 
stranger after such a lapse of time. We had a good laugh over 
it. Good souls! they have both passed over the river since then. 
Our hearts go out to them in grateful sympathy. They belong 
to a class rapidly passing away. They went forth into the wilder- 
ness " with tears," " sowing precious seed," whilst we who sur- 
vive them are reaping the fruits of their toil and ^'bringing in our 
\sheaves with rejoicing." 



A ROCKY MOUNTAIN BLAZED TREE. 

Shortly after locating in the City of Guelph, twenty-one years 
ago, I received a telegram which read as follows "meet me to- 
morrow to do survey at the Rocky Mountain." The last two 
words were so suggestive of the famous backbone of the North 
American Continent that I was a little staggered at first, but my 
neighbor, an insurance agent with a better knowledge of the 
surrounding country than mine informed me that it was situated 
a few miles north of the village of Fergus on the Owen Sound 
road. I was duly on hand next day, and was met by an old gentle-' 
man who owned the property I was to make a survey of. On 
it stood a small log building which in bygone days had been a 
hotel — The Rocky Mountain Hotel by name. I finished the 
survey that evening and had to wait till next morning for the 
arrival of the stage to convey me to Fergus. The old gentleman 
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and I secured lodgings for the night at this old hotel and the 
•evening was agreeably spent in listening to the tales he told me 
of the glories of the good old days when whiskey was cheap 
and flowed freely. He told me of the long strings of loaded 
teams that came down from the far north and whose drivers 
made things **hum" round the Rocky Mountain, on their return 
trips. He heaved many a sigh over the glories of those days 
that preceded the railway which had knocked the life out of 
scores of such hotels and left them sitting disconsolate by the 
roadsides. The hour for retiring having arrived I found thati 
there was but one spare bed in the house and we were to occupy 
it. I went upstairs first and crawled in near the wall and was soon 
joined by the old man. He told me that one of his lungs had 
•disappeared entirely and that the other was in a very bad con- 
dition. He had a dreadful cough, which increased in intensity 
after he had been in bed a short time. The cough in -itself 
was very annoying to both of us, but there was something else 
that annoyed me still more. Every time he toughed he spat out 
into the inky darkness of the room with a vigor that surprised 
me considering his solitary lung. This had not gone on long 
till I began wondering where the several articles of my wearing 
apparel were located. I ran over in my mind where each had 
, been placed, and concluded that all were out of range except my 
socks, which had been left on the floor. After this I spent a most 
anxious time. If I heard the spit strike the floor I concluded 
he had missed the mark, but when it fell as softly and noiselessly 
as the gentle snowflake on the bosom of the frozen earth, I knew 
he had made a bullseye. Thus passed a never to be forgotten 
night and if it has had no other eff*ect it has had this, that to 
this day I cannot leave my socks on the floor when I retire, even 
if I am the sole occupant of the room. I have thvis learned to 
treat them with' a degree of respect to which they were utter 
strangers in my younger days. ; 

A ROCKSIDE BLAZED TREE. . 

I was once engaged. in running some farm lines near the 
small village of Rockside, in the Township of Caledon. An 
important stake could not be found, but I heard of an old set- 
tler of whom it was said that he could tell where it had stood. 
On driving to his place I found that he was assisting a neighbor, 
in whose barn a threshing machine was at work. Thither in turn 
I repaired, and enquired of the boss of the threshing machine 
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gang where 1 could find him. He told me that he was in the 
rear of the barn working at straw, and that if I followed him he 
would point him out to me. I struck into the barn after him 
through a perfect mist of black dust. As I threaded my way 
through the thick atmosphere laden with the perfume of mint 
and other aromatic weeds, past the busy machine, and listened 
to its sullen roar, my mind went swiftly back to my boyhood days 
on the farm, and the sport we used to have when threshing days 
came round, and how at the close of the day we did ample justice 
to the apple and pumpkin pies and other good things that the • 
farmers' wives so well know how to prepare. My reverie, how- 
ever, was but of short duration, for my guide was hustling on 
ahead, and I had to keep him in sight. He passed round to the, 
rear of the machine, and crossed over to the other side under the 
revolving wooden slats that were passing downward from the 
strawstack, after having duly deposited their load of straw at the 
top. I thought he made more of a detour than was absolutely 
necessary, and concluded to cut across a little nearer to the 
machine, over a pile of chaff that was slowly accumulating. Little 
did I think of the pitfalls that lay in my path. Ducking my^head 
and shrugging my shoulders to keep out the dust and chaff 
blown out by the machine, I made a dash for the other side, when 
suddenly the floor of the barn seemed to give way beneath my 
^feet, and I was engaged in a desperate struggle to keep from 
passing through to regions unknown. I had walked squarely 
into a large opening in the barn floor, used for letting the chaff 
pass through to the basement below. Had I simply allowed 
myself to pass through to the cellar at first I would have fared 
better, for the height could not have been more than ten or 
twelve feet, but in the confusion of the moment I fancied I might 
have to drop thirty or forty feet, and decided to hang on and 
struggle out if I could. On finding myself sinking I involun- 
tarily threw out my arms to grasp something, but the yielding 
pile of chaff that surrounded me afforded but a poor hold, and 
I had gone through so far that my head was lower than the 
summit of the pile; and to make matters worse my hat had gone 
through, and the machine was mercilessly sifting chaff on my 
bare head and down my neck. Mouth, eyes^and ears were full 
of it. After an interval of struggling that seemed an eternity, 
and a horrible feeling of suffocation that filled me with gloom 
and black despair, I at last succeeded in getting up on the barn 
floor. How I ever did it I cannot tell to this day. On reaching 



Digitized by 



Google 



96 N ASSOCIATION OF ONTARIO LAND SURVEYORS. 

the floor, the first sight that met my bewildered gaze was that 
of my guide,, who, utterly unable to stand, had sat down on the 
barn floor to laugh. He had laughed till the operation was 
actually painful. Rising, and still holding his sides, he came ' 
forward and tried to apologize for not having informed me of 
the presence of the hoFe, but a fit of laughter again supervening,, 
he had to leave me smd have it out. I then went round the bam 
to look up my hat in the basement below, and there lying on his 
back in the chaff was another individual, indulging in more than 
moderate merriment, who had been an eye-witness of my frantic 
struggles from below. I learned afterwards that at the supper 
table the wildest of hilarity prevailed as these fellows graphically 
described what they had been eye-witnesses of. 

I desire in closing to express the regret I feel that through 
neglect on the part of the older members of our profession vast 
stores of interesting experiences have been allowed to slip from 
us and fade away into the insatiable past. Our surveyors have 
passed to and fro in the land, doing well their work; but how 
little of their inner lives has been revealed to us! They have 
staked out their boundaries, and left their technical records in 
description thereof, but how little they have told us of the real 
lines of life that they ran, and of the ** Blazed Trees " that stud 
the way. I would, therefore, earnestly urge every land surveyor 
to pause once in a while and take a backward look over the line 
of life that he has been running, noting well the " Blazed Trees,"^ 
and making a record thereof, that may be handed down to his 
successors, knowing well that such records wi^f be appreciated 
by them as something of paramount importance and interest. 



DISCUSSION. 



Mr. Niven — When I saw the paper, "Blazed Trees," on the 
programme I expected to hear a different paper. However, it 
lias been very interesting and amusing. With reference to the 
principal character, Mr. Wheelock I may say that I met him 
many years ago; in fact, the first year I was a pupil with Mr. 
Passmore, Mr. Wheelock had not been out long from Ireland, and 
I remember him as a very genial kind of man; in fact, the pupils 
in the office were always very glad to see him. He always car- 
ried with him an immense big transit with two telescopes; and 
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he would always say that he never felt right unless he had it on 
his back. I know Mr. Wheelock was in Orangeville as long ago 
as 1857, and he remained there until his death. I saw him four 
or hve, years ago. 1 remember him very well. 

The President — This contribution to our Proceedings, gentle- 
men, I am sure, will be a very charming one to have printed in 
our Report. We were not aware that we had a member with 
such literary attainments as our friend, Mr. Davis, and I hope 
he will be able to turn them to good account in the future. I 
shall be glad to receive a rnotion of a vote of thanks to Mr. Davis 
for the paper, which is of more than ordinary interest. 

Mr. Niven — I move that a vote of thanks be given to Mr. 
Davis for his paper. It is a little out of the general run of sur- 
veying papers, but it is very interesting all the same. 

Mr. H. H. Gibson — I take great pleasure in seconding this 
niotion. I was thinking while it was being read that it might be 
a continuation of my paper — it follows so much on the same lines^ 
but he entered into somewhat different details from what I did. 

Mr. Davis — -I am sure I feel very thankful, gentlemen, for 
the flattering vote of thanks you have accorded me. The only 
object I had in writing this paper was to give information, and, 
if possible, draw out some more papers of this class. There is 
nothing that is so interesting to the average individual as remin- 
iscences that are met with in practice; and who is there who has 
a more general round of interesting experiences than the sur- 
veyor. They meet people under all phases of existence, and they 
have opportunities of observing life in a variety of ways that 
ordinary men have not, and yet how little we hear of these 
experiences. \ 
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I This Association is not responsible as a body for the opinions expressed in Us Paprrs 
by Authors.} 

MINING REGULATIONS (YUKON;; 

By T. FAWCETT. 



Mr. Fawcett prefaced the reading of his gaper by saying that: 
'* If this paper had been read a year and a half ago it would have 
been more interesting than now; but as some of the gentlemen 
present were there last season they will understand the points I 
have mentioned on the work of the surveyor. 

Mr. President and Gentlemen, — In bringing this paper before 
you I do so with some hesitation, because it may not seem 
judicious to publicly point out or criticize measures and laws 
which have been recommended by other members of this Asso- 
ciation, members of high standing, whose opinions are taken 
almost as authority, not only in many questions of law, but also 
in questions which are more particularly interesting to the 
surveyor. 

It became necessary for the writer, when appointed to the 
office of Gold Commissioner of the Yukon territory three years 
ago, to make a particular study of the regulations governing 
placer mining in that country. The regulations which had been 
adopted by order-in-council to govern the disposal of mineral 
lands in the North- West Territories had previous ,to that time 
been amended in the direction of allowing a larger claim in the 
Yukon Territory than was allowable in the North- West; the 
other sections remained the same. In the spring of 1897 a code 
, of laws was drawn up and adopted for the Yukon territory, which 
contained little more than an abridgement of those which had 
been in force before. It was early seen that there was difficulty 
ahead of the surveyor who might be called upon !to survey the 
creek or gulch claims which at that time were defined as 
extending 500 feet in the general ^direction of the stream, and 
from base to base of hill. The wording seems simple enough, 
• and in some places there is no difficulty in coming to an agree- 
ment as to where the base of the hill would be, but in. other cases 
it is ndt so simple; perhaps no two of us would agree on the 
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same point. The rise in places was so gradual that it would 
require a level to show that there was a rise, and in others there 
might be a flat, miles in extent. Under these regulations claims 
might extend to an indefinite distance at right angles to the 
general direction of the stream if no hill came in the way to limit 
them. In the regulations which were authorized by Parliament 
in January, 1898, this defect was remedied by limiting the claims 
to 1,000 feet from the centre of the stream where the distance to 
the base of the hill exceeded 1,000 feet. There had been some 
five thousand claims registered under the other regulations 
before this change became the law. In returning to this "base 
of hiir* question. Dominion Land Surveyor Ogilvie, when sur- 
veying claims on Bonanza and Eldorado creeks in the winter of 
1897 recognized the fact that there was something more required 
before a surveyor could put down his stakes and say, **Here is 
the boundary between the creek and hill claims." He set out 
stakes at rieht angles to his traverse line, but he did not pretend 
to place them so as to limit the width of the claims. This was 
evidenced by the fact that the stakes were often a considerable 
distance up the hill sides, and were only set for alignment acrpss 
the valley. At the time I arrived in Dawson in the spring of 
1897, there were a good many cases of dispute where men were 
locating claims on the hill sides, and trespassing on what the 
owners of creek claims adjoining, thought .was their ground. It 
was a daily event to be waited upon by a deputation or by single 
miners seeking injunctions to stop others from prospecting on 
ground which they claimed. Mr. Ogilvie, who had discussed 
this question with some of the British Columbia miners, arrived 
at the conclusion that a certain rise of the bed rock should form 
the boundary, and announced his intention of recommending a 
change in the mining regulations, substituting this provision 
instead of the clause, "from base to base of hill." I foresaw 
trouble ahead if this change should be adopted, and immediately 
wrote to the Department, expressing my objections to the 
change, and recommending instead that the claims be made a 
definite size — square would probably be the best; and let the 
boundaries be governed by the stakes at the corners. Any one 
familiar with conditions in that country would tell you that if 
this had been done a fortune would have been saved to many 
a man, who has been ruined through litigation. In the regula- 
tions, which were adopted by order-in-council, January 18, 1898, 
Section 10 reads as follows: 
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"A creek or gulch claim shall be 250 ffeet long, measured in 
the general direction of the cree^ or gulch. The boundaries of 
the claim which run in the general direction of the creek or 
gulch shall be lines along bed or rim rock, three feet higher than 
the rim or edge of the creek, or the lowest general level of the 
gulch within the claim, so drawn or marked as to be at' 'every 
point three feet above the rim or edge of the creek, or the lowest 
general level of the gulch, opposite to it at right angles to the 
general direction of the claim for its length, but such bound- 
aries shall not in any case exceed 1,000 feet on each side of the 
centre of the stream or gulch. (See Diagram No. i.) 

On turning to that diagram we find the rim rock coming 
out at the edge of the 1 water, while the surface of the 
ground is not shown at all. There are cases where 
an outcrop of rock is found at , the creek as shown in the 
diagram, but in nine cases out of ten the rock is anywhere fr6m 
fifteen to two hundred feet beneath the surface of the ground, 
and many feet beneath the present creek channel, and a true 
cross section would appear as shown in diagram No. 2. Taking 
the wording of the definition and Diagram No. i together, it is 
shown to be ambiguous. When the writer received notice of this 
change in the mining riegulations, and not wishing to act alto- 
gether on his own ideas as to the meaning of the term, **rim of 
the creek,'' he called on Col. Bowie an eminent authority on 
placer mining, at that time a resident of Dawson, and submitted 
the problem to him. Col. Bowie's definition of, "The rim of the 
creek," was the boundary of the creek channel, either above or 
beneath the surface of the earth, where the bed or rim rock had 
been broken or worn away." A similar explanation was given 
by Mr. Alfred Tregidgo, another mining engineer, to whom I 
submitted the same problem. These definitions coincided with 
my own ideas as to the intention of the clause as shown by the 
diagram. I, therefore, accepted that as the true meaning, and 
instructed the mining inspectors and all other inquirers accord- 
ingly; and that became the accepted interpretation until the fall 
of 1898, when, upon Commissioner Ogilvie's arrival at Dawson, 
he informed us that this was not the meaning of the Act; 
that the boundary intended was where a horizontal plane pro- 
duced from the creek would intersect the bed rock three feet 
higher than the rim of the present creek channel. The boun- 
dary, which would be determined according to the two defini- 
tions, is illustrated in my Fig. 2. 
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One objection I raised to the first definition was that three 
feet of a rise was not sufficient to make allowance for ordinary 
undulations and natural irregularities of the bed rock, as these 
vary on the bed rock about the same as the surface of the ground. 
It was my explaining this to Commissioner Ogilvie which 
brought to his attention this ambiguity in that portion of 
the mining regulations, and he proposed having the defect 
remedied by having the diagrams changed so as to show the 
horizontal plane extended from points three feet above the edge 
of the present channel of the creek. 

If this provision for overcoming the difficulty were 
applicable there would still be the undetermined problem, viz., 
the finding of the exact rim or edge of the creek. The edge of 
the water is seldom, if ever, at the same exact altitude for two 
days in succession. The limit of vegetation differs at every point 
along the creek, and is not the same on both sides of the creek. 
The surface through which the stream has gut ^its channd is 
undulating, so that the *'rim of the creek" under the latter defini- 
tion is quite as indefinite a term as the "base of the hill," as it 
appeared in the section which this clause was intended to amend. 
In conversation with miners, who spoke of the rising of bed 
rock as the true base of the hill, I found that they did not 
generally understand that the bed rock must rise to appoint above 
the present channel of the creek, but that it must rise to a plane 
higher than the bed rock underneath the flat. Had the law al- 
lowed say seven feet or sufficient to overcome the natural undu- 
lations of an elevation above the rocky rim of the creek, there 
would. have been little objection on the part of the miner. There 
still remains the indeterminate nature of the problem, viz., the 
impossibility of any engineer, however well qualified he may be, 
determining the elevation of the bed rock from the surface of the 
ground, when bed rock is anywhere from fifteen feet to two hun- 
dred feet beneath the surface of the ground, and of marking the 
boundary on the surface., 

While in the Yukon territory I recommended some amend- 
ments to be substituted for these unworkable clauses, to overcome 
as far as possible the mischief worked by them, but my recom- 
mendations were not wanted, i.e., they were not approved by 
Commissioner Ogilvie, and as I did not return to the Yukon to 
survey the boundaries of mining claims, I left the matter for 
those on the ground to fight out as best they couId> A prom-, 
inent British capitalist who returned from Dawson yithout pur- 
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chasing claims for parties who employed him said, that to pur- 
chase a claim was purchasing a lawsuit, and he certainly was not 
far astray. 

Another source of litigation arose through substituting the 
Regulations approved by Order-in-Council on the 2ist March, 
18^, for those bearing date of 9th November, 1889, referred to 
in Section 40 of the Regulations governing placer mining. Sec. 
14 of the last named read as follows: **When there; are two or 
more applicants 'for any mining location, no one of whom is the ' 
original discoverer or his assignee, the Minister of the Interior, 
if he sees fit to dispose of the location, shall invite their com- 
petitive tender, or shall put it up for public tender or auction 
as he may deem expedient. To show how useful that Section 
might become I will refer to the conditions which prevailed 
in the month of September, 1898, at which time claims which 
had not been worked in accordance with the mining regulations, 
w^ere thrown open for re^location. During that month, upwards 
of one thousand applications were received together with the 
entrance fees, and placed on file. For the majority of the claims 
there were several applicants, and the leases couldn't be granted 
until these several applicants appeared together with their wit- 
nesses before the Gold Commissioner and obtained a hearing, 
which sometimes extended over two or three days. Had the 
section which I have quoted, from the former regulations been 
still in force, how quickly and easily all these cases could have 
been adjusted. The applicants offering the largest amount would 
have got the claim, while the other applicants would have had 
their money returned to them, and could have gone and sought 
a claim elsewhere. Up to last fall those cases had not all been 
disposed of, but to prevent trouble iru that direction in future, 
the regulations were so amended that now all unrepresented 
claims revert to the crown and are not now available for settle- 
ment as mineral lands. In the case of fractions, the revoked 
section would have been most useful. All fractions, since the 
summer of 1898, have been held as alternate claims for the 
crown. 

It would be in the interest of both the miner and the crown, 
that some provision be made for disposing of /these fractions 
with as little delay as possible, after it, had been ascertained that' 
they have a real existence. I may here state that in the early 
history of the camps, many certificates were granted for frac- 
tional claims, which after the measurement of the original claims. 
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were found to have no real cxisterfce> Those who had bpen grant- 
ed certificates either made a mistaken affidavit through their inabil- 
ity to measure accurately, or purposely perjured themselves for 
the purpose of obtaining a certificate to sell, and cheat, some- 
one out of their money. In granting certificates for these frac- 
tional claims we usually required not only the affidavit of the 
applicant himself, but also of the man who assisted the appli- 
cant to measure the claim. These certificates, supposed to repre- 
sent claims, were many of them sold, and some of them for 
large amounts, and in some cases the purchasers found they 
had been swindled. Early in the spring of 1898, I refused to 
grant any more certificates for fractions unless the application 
was accompanied by a surveyor's certificate, and a skejtch show- 
ing the measurements of the claim, and I recommended at the 
same time that fractions be held for the crown, that a double 
benefit might result therefrom. 

First — Purchasers would be protected against purchasing 
fractional claims which might be found to be non-existent. 
Second — The fractions which did exist, if sold, would 
pay .the cost of the survey, which in that country would other- 
wise demand a large appropriation — the expense being at least 
three times as great as it would be to survey and lay out claims 
on vacant ground, owing to the length of time which would 
necessarily be consumed in searching for original stakes, taking 
evidence, examining records, etc. The additional cost of sur- 
• Veying claims already recorded, in many cases, overlapping 
each other and irregular in shape, is the problem which the sur- 
veyor has to face. I will here note my reasons for urging that 
provision should be made for the early disposal of fractional 
claims. In many places^ where fr^^ctions are found the original 
claims of which they formed a part are being worked as well as the 
claims adjoining them, and as operations are carried on far 
beneath the surface of the ground, it is the easiest thing imagin- 
able for those fractions to be undermined, in fact it would be 
a matter for surprise if they were not worked out by adjoining 
claimants. As to question of value, the fractions would be worth 
more to owners of adjoining claims than to any one else, 
because when working out the claim, the fraction could be 
worked out without the extra cost of opening up the ground, 
together with the expense for dams, sluice boxes, transport, 
etc., all of which would be unnecessary if the fraction were worked 
out in conjunction with one of the adjoining claims. As the 
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creek claims between Upper and Lower Discovery on Dominion - 

Creek are being worked this winter extensively, and a list o£ 

the fractional claims had been made out and advertised for sale 

by the Department — I am *sure the purchasers of these fractions 

will be somewhat interested in this part of my paper — of those 

fractions particularly which have not been acquired by the own- 

ers of adjoining claims. 

When the regulation reserving alternate blocks of ten claims 
to the crown reached Dawson, I saw the necessity of adopting 
a rule for the guidance of those seeking claims, that they might 
know where to stake. The instructions given to prospectors^ 
miners, mining recorders and others were, that the discovery- 
claim whether a single or double claim should count as one and 
be numbered (o). That this claim and nine claims above dis- 
covery would be open for staking by the people, while the first 
block of ten claims below would be reserved for the crown. This 
gave uniformity in numbering, the same numbers belonging to 
government blocks, whether they begin at the mouth of a stream 
or some distance up, while measuring up stream. These instruc- 
tions were made public through posting up notices, and pub- 
lishing in the local papers, also in a small directory published 
as a private enterprise, which contained also, all the local rul- 
ings regarding representation and other matters pertaining to 
mining. There was a great deal to be said in reference to the 
law as it applied to the representation of claims, but as that 
part has been changed entirely, and provision made whereby 
a man may pay a sum of money at the recorder's office in lieu 
of representation, and the claims not being open for re-location 
by the public, I need not say any more on this subject except 
that if the amendment had been made a year and a half earlier, 
that feeling of distrust in reference to title which has hindered 
investment of capital to a considerable extent, would have been 
prevented. Where the land will never be valuable for anything 
except the mineral which it contains, and will be valueless and 
deserted as soon as the metal has been extracted, it would, I 
think, be for the benefit of the country, and aid in its develop- 
ment, if the same sort of title could be granted to placer ground 
as that granted for mineral lands containing rock in places. 
Such a title for valuable property would command a good figure,. 
The limitation contained in Section 22, which reads: "A claim> 
shall be recorded with the mining recorder in whose district it: 
is situated within ten days after the location thereof, if it is 
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located within ten miles of the mining recorder's office/' is not 
an improvement on the former Regulations, which allowed sixty 
days after staking for the purpose of prospecting a claim to 
ascertain if it would be worth recording. If the word "pre- 
empted" were substituted for the word "recorded" in the first 
line of the section, it would give general satisfaction. I am not 
acquainted with any creek in the vicinity of Dawson wher6 two 
men could sink a shaft to bed rock in ten days. The average 
length of time for sinking a shaft to;bed rock would be a month, 
and it often becomes necessary to sink three or four shafts before 
it can be ascertained 'whether the claim will be worth record- 
ing. Any man who values his rights and intends to mine, don't 
want to throw it away on a valueless piece of ground, and it is 
scarcely treating him with ordinary fairness to compel him to 
do so. The man who simply locates a claim, and procures a 
certificate for the purpose of selling, does not care to prospect, 
he merely sells for as 'high a figure as he can get. If a man were 
required to have his claim noted at the office for preemption for 
the purpose of protecting his right until he could do the neces- 
sary prospecting, he would not be required to sacrifice his right 
without knowing whether his claim contained mineral or was 
worthless. The entrance fee might be collected when the applica- 
lion for pre-emption was made, or otherwise, a regular fee for re- 
cording pre-emptions might be charged, as well as a fee for record- 
ing abandonment of these if the claim was not deemed worth 
holding. Miners with whom I discoursed on the above subject 
have said, they would much rather pay the fifteen dollars' fee, for 
the privilege of prospecting, and lose it, than record a cliaim 
which turned out to be worthless. There are many other points 
in connection with the mining regulations which might be dis- 
cussed with profit,' but my paper is already quite lengthy enough, 
and I trust will have some interest for the members of this Asso- 
ciation. 



DISCUSSION. 



The President — We begin to understand .some of the diffi- 
culties of the officials in that distant country after listening to 
this paper. It will be a valuable contribution to our annual 
report. No doubt many of you will remember that a year ag-o, 
when Mr. Ogilvie contributed a paper on the Yukon, at that time 
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very little was known about the country, and there was very little 
attention paid to it. But it has been a source of great satis- 
faction to us to know that our Proceedings contained the first 
account of that wonderful land of gold. 

Mr. E. Bolton — I accompanied Mr. Fawcett in the summer 
of 1897, and I can say that he is perfectly correct in everything 
he says; the conditions of the country were so different from any 
other place. He has put some of the facts in very good shape, 
and very plainly. 

Mr. Sankey — In listening to the paper it occurred to me that 
unless one was very well versed it was rather hard to follow. 
In the first place, I am ignorant as to whether the claims arc 
first to be certified by the surveyor; and I assume that this is 
possible from the occurrence of the fractional sections or portions. 
Perhaps Mr. Fawcett will be kind enough to give an explanation, 
that we may know not only for ourselves, but that it may also 
be put into the Report, for many people who read our Reports 
do not belong to Ontario at all. 

Mr. Fawcett — The claims of that country are all staked and 
recorded long before any surveyor is on the ground. 

Mr. Sankey — Did the fractions occur from the survey made? 

Mr. Fawcett — Yes. In the first place when Mr. Ogilvie went 
up to survey, the people were disputing over their ground. He 
measured the claims, and after measuring off the claims all 
exceeding 500 feet was cut off, and that was a fraction. He cut 
off the fraction, and just allowed 500 feet. 

Mr. Sankey — What happened in the case of the work being 
done on the fractional part? 

Mr. Fawcett — ^That is where the people have no certainty; 
they have no, way of knowing that their fraction has not already 
been worked out. 

Mr. Aylesworth — I move that Mr. Fawcett's paper be received 
and printed in the Proceedings, and that the thanks of the Asso- 
ciation be tendered to Mr. Fawcett. 

Mr. Ross — I second that. 

Mr. Bolton, Sr. — I think, as far as I am concerned, I know 
what difficulties there are, but I would not wish to place all the 
knotty questions before this Association. The only way that 
you can appreciate that kind of thing is to go there. I know 
all I want to know about that, and I do not think it would be 
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very instructive to the members of the Association pnless they 
had something to do in the survey of the country. In what Mr. 
Fawcett has said he has explained the whole matter thoroughly, 
and I think that any comments on my part would be useless. I 
am satisfied that the present mining regulations are not just 
exactly what they should be. I think that what Mr. Fawcett 
says about them is practically right. The difficulties set forth 
in Mr. Fawcett's paper are very striking. It is a very hard mat- 
ter to say what the mining regulations of that country are. 
There are just as many different kinds of humanity in that 
country as you will find anywhere, and it is a pretty hard matter 
to make laws that will govern every case. During the two sum- 
mers I was there I found a great many difficulties in satisfying 
the laws in making surveys. The laws in a good many places, 
so far as the creek claims are concerned, are very indefinite, 
and especially that one in reference to the boundary between the 
creek claim and the hillside claim. That is a matter that I think 
every surveyor in that country feels a difficulty in determining, 
and it is for this reason that there has been a great deal of money 
spent in litigation. I do not think it is necessary for me to say 
anything more on the subject at present unless some member 
would like to ask questions. Motion carried. 
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THE^YUKON COUNTRY. 

E. D. BOLTON. 



On May 6, 1899, I left Toronto via the C. P. R. for the 
Yukon to act as assistant to Mr. Thos. Fawcett, D.L.S., gold 
commissioner for the district, arriving at Vancouver on the loth 
day of May. The following day I took the boat to Victoria, 
where I found Mr. Fawcett and party busily engaged completing 
our outfit for the journey. On May 15th we sailed on the steamer 
" City of Topeka " for Juneau, arriving there on May i8th. 
Juneau has a population of about 2,500, and is situated on an 
Island at the mouth of the' Lynn canal. While there we visited 
Douglas Island, on which is situated the Treadwell Mine, having 
the biggest stamp mill on the American continent, some of the 
ore used not running $2 to the ton. We then started up the 
Lynn canal, on a small steamer, and reached Dyea on May 21st. 
Dyea is situated on the left arm of the Lynn canal, the distance 
from Juneau being about 100 miles. On our way to Dyea we 
stopped on the right arm of the canal to wait for the tide, this 
place being only a few miles from Dyea, where now is situated 
the town of Skagway, with a population of over 4,000 people. 
When we landed in 1897 the place was nothing but a wilderness. 
There was one* hut, in which lived Captain Moore, a pioneer, 
who then laid claim to a portion of the land. After landing at 
Dyea on May 24th, we commenced packing our outfit, which 
consisted of kit-bags, provisions and surveying instruments. We 
tracked part of our outfit in boats and canoes five miles up the 
Dyea River, the remainder being taken in a waggon. From 
here we packed our outfit, including two canons, to the summit 
of the coast range, over the Chilkoot pass, and in doing so had 
considerable difficulty. 

There is a good sized glacier on the left of the trail, about 
two miles below the summit, aud while there we could see Targe 
pieces of ice breaking off of it, which sounded like thunder as 
they*rolled down the mountain side. Once landed at the summit 
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we procured sleighs, and sledded our outfit down the pass, a 
distance of about six miles, to within about two miles of Lake 
Linderman. Across this two miles we packed our outfit, and 
landed it at the head of the lake on June 7th. We then trans- 
ported across the lake in boats and canoes, it being about four 
miles. We then packed three-quarters of a mile across the port-, 
age to the road to lake Bennet. While at Linderman Mr. Faw- 
cett, in company with one man left for Dawson, arriving there 
about June i6th. 

At Bennett and Linderman, and scattered along the portage 
between the lakes, there were about 1,000 people, building boats 
and getting ready to go down the river, their tents scattered 
all over the place. About a mile from Bennett there was a saw- 
mill, where we procured a boat twenty-three feet long, made of 
three-eighth inch spruce, spruce being the only available timber 
there, and found up to about fourteen inches in diameter. The 
small price paid for the boat was $75. We then loaded our outfit 
in it and a Peterborough canoe, and on June 12th started for the 
gold fields. The trip down the river is delightful as soon as you 
get across the lakes and into the river. The paddling of a canoe 
is not so hard, as the strong current carries one right along, the 
current in some places being five miles an hour. We arrived at 
Fort Selkirk on June 22nd, and there found instructions to com- 
plete some surveys which had been commenced, by Mr. William 
Ogilvie, D.L.S., Mr. James Gibbon, D.L.S., being in charge of 
the survey. We laid out at this point over 1,000 acres, including 
forty acres for a Government reserve. Fort Selkirk is the best 
situation fo/r a town site of any place on the river, and is 180 miles 
above Dawson. There are a number of Indians here, and also a 
trading store, owned at that time by Messrs. Harper and Ladue, 
an Englishman, Wm. Pitt by name, being in charge, who did all 
the trading with the Indians. The stock-in-trade then consisted 
of eight sacks of flour, a few odds and ends in groceries, a few 
articles of dry goods, 100 fox skins, mocassins and mittens, 400 
bearskins, and about 800 tanned cariboo and moose skins, the 
moose and cariboo being shipped to Dawson in the fall for the 
making of mocassins, and brought from ten to twenty dollars 
apiece. At Selkirk on the ist of July I picked ripe strawberries 
in a hay meadow about three miles back of the fort. I almost 
forgot to mention that coming down the river we did not run 
any of the rapids with our canoe. Our big boat went safely 
through the Canyon and Five Fingers, and we portaged over the 
White Horse rapids. Canyon and White Horse being only two 
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and a half miles apart, the water between them being very rapid 
and dangerous. On Monday, July 5th, we left Selkirk for 
Stewart River, a distance of no miles, arriving there the fol- 
lowing afternoon. We travelled the distance of ten miles between 
White River and Stewart in fifty minutes. At Stewart River we 
made several surveys, including a Government reserve of forty 
acres. The land applied for, both at Fort Selkirk and Stewart 
River, was not granted to the applicants. The valley of the 
Yukon in the months of June and July is lined with wild flowers 
of various kinds; wild roses grow in abundance. The most of 
the flowers of that country are of a violet or purple hue. The 
islands in the Yukon are thickly wooded in places, the timber 
being chiefly of spruce, with some small white birch and poplar. 
While surveying at Stewart River we came across some spruce 
trees that would measure two feet in diameter. 
The varieties of wild fruit found along the valley of the river are 
cranberries, strawberries, blue berries, raspberries and red and 
black currants. On July 17th we left Stewart River for Dawson, 
and canoed the distance seventy miles in ten hours, arriving there 
in the evening. The population of Dawson when we arrived 
would be about two thousand. We camped on the police reserve, 
and lived in tents the remainder of the summer; in the fall we 
moved into a snug little cabin built by our party. The Gold 
Commissioner's office, which was situated near the lower en'd of 
the town, seemed to be the principal place of attendance. Some 
mornings when we went down to the office we would find a line 
of men from two to six deep, reaching from the office to the bank 
of the river, and numbering over two hundred, eager to get in 
and record their claims. With regard to the first discovery of 
gold in the Klondyke, I may say that the gold diggings before 
this were situated down on the tributaries of Forty-mile River, 
near the boundary line, and about fifty miles below Dawson, the 
principal creeks being Miller and Glacier, the pay dirt running 
from five to ten cents to the pan. In the first months of 1896 a 
few miners found their way up the river to the Irvandik, where 
gold was found on Bonanza, Eldorado, Hunker, Gold Bottom 
and Last Chance Creek, although some time before this gold was 
discovered on Quartz Creek, a tributary of Indian River. Shortly 
after this the richness of these creeks was soon known, Eldorado 
being the richest, then Bonanza and Hunker. Some of the best 
claiips on Eldorado selling for $100 now are worth $200,000. As 
soon as Mr. Fawcett arrived in 1897 he divided the country into 
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mining divisions. Every creek or river flowing into the Yukon 
together with its tributaries, cpmprised a division, and each miner 
was entitled to record a claim in each division. The creek claims 
at this time were 500 feet in length, the discovery claim being 
i,OGO feet in length. The bench claims were 100 feet square, the 
same as in British Columbia. Up until July, 1897, there were less 
than half a dozen bench claims located, being on Eldorado and 
Bonanza Creeks. In September, 1897, bench claims took a jump, 
and many were located on these two creeks, and now bench and 
hillside claims are to be found on all the principal creeks in the 
district; in some places on Hunker Creek thej^ extend back from 
the creek a distance of over half a mile. Some of the richest 
claims in the country are bench and hillsides. On French Hill, 
situated on the left limit of Eldorado Creek, between claims 
Nos. 17 and 13, is a large group of lOO-foot bench claims. On 
May I, 1898, I visited some of these claims, and several of them 
were, with one rocker, producing about $1,000 a day, the gold 
being coarse and in nuggets, some weighing over two ounces. 
In 1898, when the new regulations came into force, the size of 
creek claims were cut down to 200 feet in length, although a 
100-foot law before this was never put into force. .Every alternate 
ten claims are reserved for the Crown ; discovery claims being 400 
feet in length, and nine additional claims above this are put on 
recofd, and then the ten claims above and ten below this are 
reserved for the Crown. All the creeks in the county where claims 
liave been recorded in this manner have remained unprospected 
and undeveloped, for the reason that the individual miner is not 
going to develop ground for the benefit of the Government. The 
size of hillside claims are in length 250 feet, up and down stream, 
and extending at right angles to a base line of the creek 1,000 
feet Bench claims are 250 feet square, and are mostly located 
back of the hillside claims. ^ 

With regard to quartz claims, I may say that they are located 
all over for a radius of fifty miles around Dawson, but as yet 
they have been found to be worthless. There are no well-defined 
quartz ledges in the country, and no rock of any kind found in 
the place. My opinion is that the country at one time has been 
over-run with quartz ledges, and that these through time have 
worn down, and the placer diggings of this region are the result 
of these worn-down ledges. Most of the gold nuggets found are 
mixed with quartz, and I have often seen in a gold pan when -the 
dust was being cleaned up over a cupful of fine particles of 
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quartz. Black sand is found along with the gold dust, some 
creeks being worse than others for it. On Dominion Creek, a 
tributary of Indian River, it is found in very large quantities. 
The principal creeks on which good pay dirt is found are the 
following: Eldorado, Bonanza, Hunker, Dominion, Sulphur, 
Gold Run and Quartz Creek. 

Concerning hydraulic mining, I may say that up to the first 
of October last there were only about half a dozen leases granted 
for hydraulic mining concessions in the Yukon territory, the first 
being for two and a half miles of ground near the mouth of 
Hunker Creek; the second being for ground on the left limit of 
Bonanza Creek. There were, last September, in all, over fifty 
applications in for hydraulic mining for ground on the Yukon 
River, Irvandik River, Bonanza Creek, Eldorado Creek, Hunker 
Creek, Indian River, Dominion Creek, Quartz Creek, Stewart 
River and its tributaries. Forty-mile River and tributaries and 
others. There is plenty of good ground suitable for this method 
of mining that would yield from two to ten cents to the pan, but 
the scarcity of water prevents this ground from being worked. 
There are two large schemes on foot now. One is to bring water 
down in a flume or ditch from the head waters of the Irvandik. 
The other is to pump water out of the Yukon and over the divide 
to the head of Eldorado Creek; but I don't think either of these 
will be carried out, as the cost would be greater than the benefits 
derived therefrom. Coal is found along the Yukon in a number 
of places, one near Five Finger Rapids, and several below Daw- 
son. On Cole Creek, sixty miles below Dawson, last summer the 
North American Trading and Transportation Company did con- 
siderable development work on their property. They shipped to 
Dawson over i,ooo tons, to be sold at $25 a ton. This coal 
seemed to be very clean, and was reported as being of good 
quality. The Alaska Commercial Company also have coal loca- 
tions down the river, but the coal does not seem to be of uniform 
quality, and the vein is too thin to be worked to advantage. 
According to recent information, derived from Dawson through 
the " Toronto Globe," the Alaska Exploration Company for the 
past six months have been tunnelling for coal on Rock Creek, 
a tributary of the Irvandik River, entering from the right bank, 
about* fifteen miles above its rnouth. They have finally opened 
what they hope will prove a permanent seam or series of seams, 
they have tunnelled 800 feet, 400 feet of which are side galleries, 
and two of these run through coarse seams seven or eight feet 
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thick. The men are working at a depth of 250 feet and at present 
there is about i.ooo tons of coal exposed to view. The coal is 
bitiiminons in character. This is the nearest coal-find in ithe 
vicinity of Dawson, and is seven miles up the creek, from its 
mouth. Should the mine prove permanent it is the intention of 
the Company to build a tr^mroad from the property to Dawson, 
which would land the product of the mine right in the town. 

I will now give you a short account of the business done in 
Dawson, in 1897 and up until the fall of 1898, the most of the 
trade was done by the North American Trading and Transport- 
ation Co., and the Alaska Commercial Co. These companies 
steadily increased their business as the increase in the population 
demanded it. The Alaska Commercial Co. have now seven river 
boats costing at least over $400,000, also a large store and four 
large warehouses. 

The North American Trading and Transportation Co. have 
about the same number of boats, but not as elaborate as those of 
the former company. They also have a large store ctnd five ware- 
houses, besides a number of very valuable mining claims. These 
two companies transacted business without opposition until the 
fall of 1898, when the Alaska Exploration Co. brought in a 
large stock of goods, and commenced building warehouses and 
stores. This company have now three large warehouses, four 
river boats, and the finest store in Dawson, and have in some 
particulars outshone the other companies: counters, shelves and 
store fixings all made of imported woods, and in ev^ry particular 
up to date. Besides these there are other smaller companies now 
doing business. When we arrived in Dawson in 1897 supplies 
of all kinds were very scarce as the up-river boats had not yet 
arrived from St. Michael's. The miners had plenty of money 
but nothing to buy except a little bad whiskey. The river boats 
only make two to three trips in a summer, the mouth of the river 
not being open until about the middle of June. It takes a boat 
from twenty to thirty days to make the trip of 1,700 miles from 
St. Michael's to Dawson, and about seven days to make the trip 
back again; this, of course, not counting the time spent being 
stranded on sand bars, as the river in some places is very bad. 
There is One place in the river called the Yukon Flats, about 400 
miles below Dawson, where it widens out to a width of about ten 
miles. Here the river is very shallow, and the channel changing 
and shifting all the time. River men have tolfl me that they are 
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very seldom able to pass through this part of the river twice in 
the same place. 

There are now about fifty river steamers plying up and down 
the Yukon, ranging in draught from one foot up to four and a 
half feet. 

I will now attempt to give a short account of some prices 
paid for different articles in Dawson. Of course, the prices change 
as the stock in trade increases or diminishes. In the summer of 
1897 flour sold for $8 per fifty pound sack; sugai;-, soc. per pound; 
bacon, 50c.; fresh meat, y$c. to $1; canned meats, 50c. to $1 per 
can; butter, $1; candles, $5 per box of fifty; boots, $8 to $10 
per pair; top shirts, $3 to $4; good suit of ready-made clothings 
$50; coal oil, 50C. per gallon; dried fruit, 50 to 75c. per pound. 
Later in the fall and winter, as nearly everything became scarce^ 
flour sold for $50 per sack; bacon, $1 ; candles, $10 to $20 a box; 
coal oil, $5 per gallon; butter, $3 to $5 per pound; moccasins, 
$10 per pair ; wood, $35 a cord, and hay, $400 a ton, the hay 
being cut along the valley of the Stewart and Yukon and brought 
down the river on rafts. Horses sold from $300 to $500 apiece; 
ordinary lumber suitable for building from $75 to $100 per 1,000 
feet, and sluice timber, where ten and twelve-inch boards are used^ 
generally brought a higher price. Rents were very high until 
the summer of 1899, when a good cabin, about 14 by 16 feet, in 
the central part of the town, could be rented for $25 a month. 
Before this I have seen the same sized cabins bring $75 a month. 
On Main Street last summer along the river front in the business 
part of the town ground rent was $10 a foot per month. Sled 
dogs ranged from $50 to $100 a piece, although once I saw four 
large huskies sold for $1,000, but these very fine animals. The 
first fresh eggs brought into Dawson in the spring of 1898 sqld 
for $18 per dozen. These prices will perhaps never be realized 
again in that country, as everything is now working down to a 
level, and keen competition exists in every line of business. 
Prices last fall were the following: Flour, $6 per sack; bacon» 
25c.; ham, 35c.: canned meats, 50c.; sugar, 30c.; beans, 25c.; 
butter, 75c. to $1; dried fruit, 25c to 50c.; eggs, $2 per dozen. 

With regard to the climatic conditions in the country, I may 
say that, although the winters are very cold and the summers 
are hot, one does not feel it as much as would be expected in 
that north country. There is very little wind, and the weather 
is steady, and not like it is in this part of the country, summer 
to-day, followed by winter to-morrow. The average of rain and 
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snowfall is not nearly as much as here. The total snowfall in the 
winter of 1897-98 was a little over three feet, and in the winter 
of 1898-99 a little over two feet. The heaviest rain falls exist 
in the months of June and July, when the river is then at its 
highest, the fall after that being very light. The lowest tem- 
perature we had in the winter of 1897-98 was on the last day of 
November and the first day of December, when Nigretti & 
Zamba's minimum thermometer registered 55 degs. below zero. 
The lowest temperature in the winter of 1898-99, according to 
the same therinometer, was 47.5 degs. below zero, the former 
winter being more severe than the latter. The Yukon remains 
frozen over from six to seven months in the year, and navigation 
can safely be conducted from about the middle of May until the ' 
first of October. In September the river gets low, and the boats 
are continually coming into contact with shoals and sandbars, and 
navigation becomes difficult. The ice coming in from the tribu- 
taries generally runs ten days or two weeks before the river 
becomes entirely frozen over. The water in the Yukon in the 
summer is of a muddy color, but as soon as it becomes frozen 
overj the water becomes clear. I have seen the ice in the river 
attain a depth of over seven feet, and in some places, in the eddies 
near the shore, I have no doubt it would be ten feet. 

My term of office with the Government expired on May i, 
1899, and since that time I have been in business for myself. I 
will now give a short account of my trip out last fall. On Sep- 
tember 26th we left Dawson on the steamer "Victorian" with 
over 100 passengers on board, and.anchored that night at Monte 
Cristo Island, twenty miles nearer home. About six miles up we 
passed the Government telegraph line, it then being completed 
to this point. On the night of September 28th we tied up at 
Selwyn River, and here found that the telegraph line had been 
completed to Dawson. This was quite an advantage, as we 
could at the different stations find out the whereabouts of the 
other steamers, and also find out what steamers ,had arrived at 
Skagway. On October 3rd we reached the mouth of the Hooke- 
linqua River, sometimes called Tes-lin-to, or Newberry River. 
Here I took the temperature of the water, and found it ,to be 
44 degs. Fahrenheit, which led us to believe that it would be 
some time before there would be much ice in the / river. We 
arrived at Bennett City on October 5th, and took the noon train 
for Skagway, arriving there at six o'clock in the evening. The 
Yukon and White Pass Railway runs between Bennett City and 
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Skagway over what is known as the White Pass, the distance 
being about forty miles. This is a narrow-gauge road, and in 
places has some very steep grades. The road was. completed last 
Xuly. In the fall the company were getting out timber and pre- 
paring to build snow-sheds. The single fare on this road frpm 
Bennett to Skagway is $io. At Skagway one can buy goods 
just about as cheaply as at Seattle or Vancouver. You can get 
a good, square meal for 25 cents. This place has electric light 
and water works, the water being brought down out of a small 
lake in the mountains near by, over 1,000 feet high. October 7th 
we left Skagway on the steamer " Humboldt " for Seattle, 
arriving there on the morning of the nth. The trip down was 
very pleasant, and reminded one of the Thousand Islands. On 
our way we passed three glaciers. The channel used by the boats 
coming down the coast is that laid out by the United States Coast 
and Geodetic Survey, arid complete charts are made of the same. 
On October 17th I left Vancouver, via C.P.R., for Toronto, 
arriving here on October 22nd, and was glad to get to my 
journey's end. , 
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IThis Association ijs not responsible as a body for the opinions expressed in its Papers 
by Author^.'} 

LOW GRADE ORES. 

By H. DE Q. SEWELL, A. M. Inst. C.E. 

The subject for this paper suggested itself to the author from 
reading the following extracts from p. 143 of the Seventh Annual 
Report of the Bureau of Mines, by Dr. A. P. Coleman, on the 
subject of the West Ontario gold region, where, after remarking 
that '* the number of mines actually producing gold has largely 
increased,'' he states: " It must be admitted, however, that sev- 
eral of these mines are producing ore of lower grade than was 
anticipated," and further ,on he emphasizes this statement by 
saying: " On the whole, the conviction is being reached that, in 
spite of a few fairly rich veins, our gold ores are in general of 
• low grade, though often present in amounts extensive enough to 
justify working on a very large scale. Fortunately all the pro- 
perties developed except those of Marmora prove to have essen- 
tially free milling ores, so that the cost of treatment is reduced 
to a minimum. As roads and steamboat and railway connections 
improve the cost of labor and supplies will fall; and ease of access, 
with a salubrious climate and safety for life and property must 
give the region an advantage over most others.** This statement is 
fully borne out by the author's own observations during the past 
eighteen years in Western Ontario, and hence the necessity, 
when searching for properties likely to develop into paying 
mines, the general trend in Western Ontario should be to give 
a preference to low grade veins containing sufficiently large 
bodies of ore to permit of extensive, and consequently cheaper 
mining operations from wh^t could be carried out on narrow 
veins of higher grade ore. Marmora being situated east of 
Toronto, Dr. Coleman's remarks as to the free milling qualities 
thus fully applies to the general run of veins in the western sec- 
tion of Ontario. The author's experience of these ores is that 
about one-third, or 33 per cent., of the gold contained in them 
is free milling, atid that about 77 per cent, of the gold in the 
tailings can be extracted by the cyanide process; the total saving 
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being equivallent to 84 per cent, of the gold contained in the ore. 
Thus the subject of Low Grade Ores, with its subsequent corollary, 
when it will pay to work them, is ^n important topic, and* one 
which constantly presents itseK to -the mining engineer, and 
through him to the investing public. 

The principal requirements for mining low grade ores success- 
fully are: (i) Free milling or partially free milling ore, the 
residue being capable of extraction either by chlorination or the 
cyanide process. (2) A large body of ore. (3) Facilities for cheap 
mining, water powers, etc. (4) Easy and cheap means of com- 
munication. (5) Thoroughly testing the vein before developing 
it into a mine. (6) The erection of a large milling plant and other 
mining machinery. In this way only can the cost of production 
be kept down to the lowest possible point per ton that will permit 
the mine to be operated successfully, and if properly conducted 
will usually yield greater profits than are likely to be obtained 
from a narrow vein of high grade ore where a lot of dead or 
unprofitable rock has to be mined to afiford room to take out the 
ore. This prudence will generally give the preference to a wide 
vein of low grade ore as more likely to yield permanent and 
uniform results. \ 

There are also a number of questions of almost equal import- 
ance that require; to be carefully looked into, such as whether 
the ore is hard or soft; whether the rock is easily supported or 
requiring close and immediate filling; the manner of recovering 
^ the ore bodies, whether by means of tunnels or through shafts; 
the quantity of water; cost of timber; cost of labor and supplies; 
distance from mine to mill; kind^of motive power and its cost. 
These points have all to be carefully considered, and have a direct 
tearing on the cost of mining. 

The reduction of the ore is another and distinct branch of 
vital importance, and presents a number of conditions that require 
careful consideration. The hardness or softness of the ore has a 
direct effect on the crushing capacity of the mill, but large capa- 
city per stamp is not always productive of the best results. 

The fineness of the gold or its association with other min- 
erals determines in a large measure the capacity of the mill, and 
also the extent of subsequent treatment. 

To obtain the best results at the lowest cost is the object 
throughout, and to accomplish this requires a careful considera- 
tion of the equipment and methods of mining to be pursued. 
The ore, having been brought to the surface with as little hand- 
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ling as possible, should go direct to the mill, thus when dumped 
on the grizzles it should pass automatically downwards by 
gravity from one operation to another until the pulp passes to 
waste, after having been r^elieved of all the precious metal that 
can be economically extracted from it. In short, success can be 
obtained in the treatment of low grade ores only by the mosi 
careful and economical operations, conducted on a large scale, 
so as to reduce the cost to a minimum. A mine must be made, 
and it usually requires a large expenditure of time, money and 
planning to ensure the desired result; but no amount of money 
or scheming can make a mine where the values do not exist in 
the ground. Some mines require much less money and time 
than others to achieve greatness, and in sonie instances the pro- 
moters of mining schemes* attempt to thrust greatness upon the 
mines they are endeavoring to sell. 

The question of what constitutes the difference between high 
and low grade is often assumed to be about $20 for high grade, 
and about $5 or $6 for low grade ores. A comparison of the 
average values from the principal free milling gold-producing 
camps shows a tot^l average of $6.53 per ton, from which it is 
evident that $5 per ton may be considered low grade, and $7 per 
ton as an approach to high grade ores. New Zealand, which 
gives the highest average on the list, is one of the smallest pro- 
ducers, whereas the lower grade ores produce by far the largest 
portion of the world's supply. Comparing these with our West 
Ontario mines we find: 

Average value of 
ore i)erton. 

Mikado, Shoal Lake, Lake of the Woods $7 00 

Sultana, Lake of the Woods ^ 600 

Regina " " " 6 00 

Golden Star, Lower Seine Valley 5 65 ^ 

Hammond Reef, Upper Seine Valley ; 3 70 

Alice A., Lower Seine Valley 5 60 

These values are necessarily liberal, as it is difficult to arrive 
at exact values. They give an average value to West Ontario 
gold ores of $5.66 per ton. 

The principal low grade ores are the Alaska Mines and the 
Homestake Mine, South Dakota, U.S.A. The following are the 
returns for the latter, which employs 540 stamps: 

Averages per ton of ore. 

Return from mill, including concentrates $4 31 

Cost of mining, etc 273 

Net eammgs $1 58 
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The Alaska Mines are still lower grade, but like the Home- 
stake Mine, they have large ore bodies (practically quarries), 
which reduces the cost of mining to a minimum, and conse- 
quently the profits are enormous The Alaska Treadwell has 660 
stamps, the Alaska United 220 stamps, and the Alaska Mexican 
120 stamps. The following are their official returns: 

For year For year For year 

ending ending ending 

May 99. Dec. '9^- Dec. '98. 

Alaska Alaska Alaska 

Averages per ton of ore. Treadwell. United. Mexican. 

Return from mill 0i 76 $2 48 $1 58 

From concentrates, mostly chlorinated. 95 i 48 73 

Total returns,. 02 71 $3 96 $2 31 

Mining, milling, etc i 28 i 29 i 67 

Net earnings $1 43 $2 67 $0 64 

The average of these Alaska ores is $3, and they yield an 
average profit of $1.58 per ton after paying all expenses. These . 
financial results are amply sufficient to prove the great values that 
have been obtained from them, and also to encourage others to 
emulate them. 

. It may be mentioned that in North Mexico the Snodgrass 
mill, just completed at San Pedro, proposes to mill gold ores that . 
average $2 a ton. They claim to have a large body of this ore, 
on an acreage of 800 acres, which they have acquired, and from 
which they anticipate profitable results. 

In West Ontario large bodies of low grade ore are not 
uncommon, but so far little has been done towards their develop- 
ment; in fact, with the exception of the Mikado most of the 
principal mines come under this category. So far the Hammond 
Reef and the Alice A. are the largest known bodies of low grade 
ore. The Hammond Reef is situated on Sawbill Lake, and is 500 
feet wide. It has hitherto carried ore worth $3.70 in gold per 
ton. It costs twenty-five cents to mine and deliver at the mill 
(the excavation being practically a quarry), and $1.87 per ton to 
mill, malting a total cost of $2.12 per ton, thus leaving a net profit 
of $1.58 per ton. They have, however, recently put up a forty- 
stamp mill, worked by electricity, generated by water power, 
which they estimate will reduce the cost of mining and milling 
to $1 per ton. If this is accomplished it will raise the net profit 
to $2.70 per ton, which should enable them to pay handsome 

dividends. Recent reports from the mine, however, claim that at 
9 
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the depth of tortv feet in the quam- that they have reached ore 
vahies at $13 per ton. The Alice A. ^situated on the Lower 
Seine valley) claims also to have a vein or reef 500 feet wide, 
vieKHngr an average of $5.(.h> of grold per ton. Should they, when 
operating^ on a large scale gel half these \-alues it should prove 
to be exceeilingly valuable, and would be the means of directing 
more attention to similar large deposits. The general trend so 
far has l>een to develop only the richest veins: these are mostly 
narrvnv. and when the ore falls in values or the vein reduces in 
width, it beciMiies a burning question as to whether the ore will, 
after iKvying the mtninsr anvt mi.Img expenses. leave any profits 
K>r the sharehotvters. Such a state of affairs, however, is not 
sv> tikety to ivcur in a large dep«>sit of low grade ore. for the 
vetti or reef itt such cases is i?siui!^y strong and persistent, and can 
l>e cheaply quarrieiL Should there be a chang^e of x-alues with 
tlcpth. it tttay. like the flannnond Reef, be in the direction of 
higher values, and whrlst they Uist wil^ Nf of con:^erable benefit 
to the fortunate sharehoKters. 

'n^e Alice A. and HanirrTond Reet are only illustrations of 
what can be done in Westcni i^^ntarto. That many other large 
bo<.hes ot k>u^ gra<.le ore exist in that ^!rstrtct ts indisputable, and 
the author beh<:r>.es that in the near future these and similar large 
bodies ot kn^ grav.!e ore wi!^ prvne to be the prrrtctpal gold pro- 
ducen> in ^>tTtario. Kvea in the Transvaal t which before the 
presetit war prvKhtce^t ^5 t-j' per cent, ot the gross gold output 
of the world), in their princit>a! deep level mines of high grade 
<>res. vvhere they have nriiV ^ary-tng front 1:50 to 20a stamps, the 
actual atTtount of gv>Ut extractted and profits per toa is anything 
but hii^h. as the K^Howtng tab*e. taken from: the reports for 1898 
of three of their best mines^ wtlt sliow: 

Crown. G«{dimiNxx» Rose 

Aiv<tittgs* iwr twn tff ap«. De«p. Ditc^i^ Deep. 

R^tuPtt from mill ...^.....^^^..^ fe 52 t^ 51 $6 51 

Rtttuctt torn cy*BJtti«j plant...* — ^...- 4; 54. 5 34 4 ao 

M<it^«in«ttgi$, ^..« »^ (^4 $4 77 S5 05 

'rite average of these three tnittes beiiry: S10.07. extracted from 
tint oi*e at ;wt aveniite o.it^ of $5.5^ teaving: a niet profit of $4.48 
\p^ tt.nt. ,\s before^ states!, the avertxge^ xalties m tfee Transvaal 
it^ $7: These mim^ are ct,>e;>iderably aI>ov« tfce avera^. yet it is 
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evident that under existing conditions these mining operations 
could not well be profitably carried out on a small scale, although, 
were the conditions more favorable, much lower grade ores would 
probably be mined. Thus the experience of gold mining all over 
the world goes to show that the greatest production and largest 
profits are likely to result from mining large bodies of low grade ^ 
free milling ores, capable (with the use of modern machinery) of 
being mined and milled at a minimum cost, thus reducing the 
risks which are inevitable in mining high grade ores, and ensuring 
greater security for the capital invested, that should always be 
the primary object in all mining enterprises. 

The editor of the " North American Mining Journal," pub- 
lished in London, England (Mr. Lefroy), gives the following 
opinion as the result of a visit to the West Ontario gold fields 
last summer, which, as it fully endorses the author's opinions, 
may be here quoted, viz.: "As facilities increase, the average 
value of the ore mined will steadily decrease, while the tonnage 
will steadily increase, and with the increase of tonnage the aggre- 
gate profits will also increase, while the profits per ton will 
diminish. This decrease will probably be arrested at the point 
of 4 1-2 dwt. per ton, although in individual cases ore of a lower 
grade than this may be profitably mined. It may seem an 
extravagant statement to make at the present time, but it is made 
with a full sense of what it involves, that the Rainy River district 
of Ontario has ore enough of this character to make it one of 
the dominant factors in the gold production of the world, and 
probably the dominant factor in the gold production of North 
America." This statement is particularly encouraging, as it 
appears from recent developments in British Columbia, resulting 
in the s^hutting down of the LeRoi, War Eagle and Center Star, 
that high grade smelting ores cannot be depended on, as their 
margin of profit is exceedingly low, and consequently the future 
g-old production of Canada will necessarily have to depend largely 
on the free milling ores of Ontario. 

The following is a tabulated list of the gold productions of 
the world for 1898 and 1899, the latter being approximate: 
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Fine oz. 


Value. 


#79,624,691 


3,648,889 


$75,339,851 


62,294,481 


3»777,559 


78,082,171 


65082,430 


3,506,679 


72,483,055 


24.734i4i8 


1,164,603 


24.072,344 


13,700,000 


872,227 


18,049,593 


8,236,720 


448,783 


9,277,351 


7,765,807 


411,106 


8,498,571 


6,641,190 


321,293 


6,641,190 


21,068,042 


1,024,045 
15,175,184 


21,510,342 


$289,147,779 


$313,954,468 
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1898. 1899. 

Pine oz. 

Africa 3,852,187 

Australasia 3,013,763 

United States... 3,148,648 

Russia 1,196,634 

Canada '. 662,796 

Mexico 398,487 

India 375,704 

China 321,293 

Rest of the world 1,019,255 

13,988,767 

The Sawbill Mine's charter of incorporation is dated 26th 
May, 1896, when the first mining stock of any moment in this 
country was floated, principally in Hamilton. Up to that date 
very little work had been done in gold mining in Canada, and 
what had been was chiefly of an exploratory nature and the gold 
production very trifling, but now within less than four years' 
time Canada has become the fifth largest gold producer in the 
world, which, to say the least of it, is exceedingly encouraging, 
and bids fair to hold a still more prominent position in the near 
future. This, however, can only be the result of steady develop- 
ments, conducted on strictly business principles, chiefly from the 
careful exploitation of the low grade free milling ores of Ontario. 



Discussion. 

The President — You have heard this very interesting paper 
by Mr. Sewell on the development of New Ontario as it is called. 
Now, I, shall be glad to hear discussion from some of the mem- 
bers who are familiar with the subject. 

Mr. Aylesworth — I have listened with interest to the paper. 
I think it will be a good historic record for us to refer to if it be 
printed in the Report. I would move that this paper be received 
and printed in the Proceedings. 

Prof. Galbraith — I think we ought to be congratulated on 
having such a paper. Mr. Sewell has evidently ^ne to a great 
deal of trouble in working up these statistics, and I have no 
doubt that they are accurate ; and I think that they should 
be put on record as I have ,no doubt that they will have a 
permanent value. I do not know exactly the cost of farming. 
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but it seems to me that possibly the profits to be made out of 
clay might almost compare fairly well with the profits to be made 
out of low grade ores; and there is no doubt a very much larger 
area, so to speak, available for farming than for gold-bearing. 
I have pleasure in seconding the motion. (Motion put and 
carried.) 

Mr. Lewis — I have listened with a great deal of pleasure to 
Mr. Seweirs paper on low grade ores. I have had a great deal 
of experience in mining, and I quite agree with What he says : 
low grade ores should be mined properly. If they are in large 
bodies, and they generally have to be in large bodies on the 
surface to be mined profitably; but you cannot mine low grade 
ores profitably if you have to do deep mining, unless you have 
a tremendous ore body. Therefore, if you take a mining pro- 
position in this country or any other country you would have 
to have a large ore body that you can acquire to make it pro- 
fitable. That is my experience. 

Now, the Alaskan mines have paid larger dividends than 
others where the ores» have been richer, but the ore bodies 
have not been as large. There is a reference made to them by • 
Mr. Lefroy.in the "North American Mining Journal/' published 
in London, Eng.: ''I have no doubt, indeed, that they have 
large ore bodies in the Rainy River district that can be acquired 
without deep mining." That there is a lot of money in low grade 
K^res is the experience anyway in the United States. In 
these Alaskan mines there is an immense body of ore: and they 
simply put in a lot of shafts and throw out tons at a time. When 
you get down a thousand feet water gets into the mine, which 
adds to the expense. If you have large ore bodies, and have 
them practically on the surface, they are better propositions than 
the richer ones. 

The President — It would be much better for the engineers 
if there were deep mining. Where there is this deep mining and 
the putting in of shafts and that kind of thing, engineering skill 
of a high order is required. Some of our School of Science men • 
a.re now in British Columbia, where that is necessary. 
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[This Association is not responsible as a body for the opiniotis expressed in its Papers 
by Authors.^ 



SYSTEM OF SURVEY. 

By S. BRAY, O.L.S. 
Ottawa. 



When it is proposed to survey a large tract of land into 
townships and lots, in order that the land may be conveniently 
sold, or otherwise granted to corporations or individuals for 
settlement, the most important point to be decided is the system 
of survey to be adopted. 

The system adopted in the North-west Territories and in 
part of British Columbia is an admirable one in many respects. 
I have no doubt all present are familiar with it. Without going 
into details it may be described as follows: Principal meridians 
were drawn north from the 49th parallel of latitude at distances 
apart of about 4 degs. of longitude. Betw^een these at equal 
distance of 24 miles, base lines were projected in chords of six 
miles, drawn west along parallels of latitude. From these base 
lines were drawn meridians at each interval of six miles the out- 
lines of townships, to the depth of two townships to the north 
and two to the south. Each outline is, therefore, 12 miles long, 
and terminates in the centre of the space between the base lines. 
A line called the correction line is then drawn connecting the ter- 
minal points. 

So far the outline system cannot be mucfi improved on as to 
subdividing the land by meridians and base lines. The points 
I would draw attention to are in connection with the interior 
subdivision of the townships. 

The townships are six miles square, and subdivided into 
thirty-six sections of one square mile, or 640 acres. The sections 
are numbered from one to thirty-six, commencing at the right 
hand lower corner of the township, and runnmg zig-zag across it 
to the top. Each side of every sectyDn is also marked with a quar- 
ter section post planted in the centre. Lines drawn across the sec- 
tion connecting these posts divide the section into quarter 
sections of 160 acres. 

An allowance for road was made around each section, one 
chain and a half in width, which was afterwards reduced to one 
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chain. Each quarter section thus had a road allowance on two 
sides of it and the owner was liable to be called upon to perform 
his share of the labor and expense of opening up and keeping in 
repair one mile in length of road. This was evidently a g^eat 
tax, besides an apparently unnecessary waste of land. The 
system was again changed to the one now adopted, under which 
there is a road allowance of one chain in width around two sec- 
tions. That is, every block of 1,280 acres is fronted with six 
miles of road. The long distance of two miles from one cross 
road to another wijl probably prove to be a decided inconveni- 
ence when all the lands are settled and properly fenced. 

The system adopted by the Provincial Government of Ontario' 
in that large tract of land lying between the Ottawa River and 
the Georgian Bay, south of French River and Lake Nipissing, 
has many features to commend it. The townships are subdivided 
into 1,000 acre blocks, and these again into lots of 100 acres 
each. Each block of 1,000 acres is fronted with five miles of 
road, arid the distance from road to road on each side, the blocks 
being square, is i 1-4 miles, or ipo chains. This distance is very 
convenient, and the tax of keeping up this length of road is 
found to suit the time and ability of the settlers. ^ 

It is to be noted that this system follows the decimal divi- 
sion, which is a decided advantage, whereas the division into 
sections of 640 acres departs from it. 

Again, a quarter section, containing 160 acres, is usually too 
large an area for one man to cultivate properly. Eighty acres, 
or half a quarter section, on the other hand, is too small. One 
hundred acres has been proved by experience to be a very rea- 
sonable area to be allotted to one individual. 

With regard to the numbering of sections adopted in the 
North-west Territories, the majority of people, and even sur- 
veyors, sometimes find it confusing. One has to keep in 
remembrance whether the numbers commence at the right or 
left, and whether at the top or bottom of the township, and that 
the numbering zig-zags up the township. Anyone not quite 
familiar with the system, or having constantly to refer to it, 
usually finds it necessary to construct or refer to a diagram in 
order to locate any desired section and the sections adjoining it. 

In townships which are divided into concessions and lots, the 
same lot number goes through the whole township in one direc- 
tion, and the same range or concession number across the town- 
ship in the other direction. Any desired lot, and thejots acUoin- 
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ing it, can thus be instantly located. It appears strange that this 
excellent system of numbering, which was adopted for the ranges 
and townships in the North-west Territories, should not have 
been adhered to in the numbering of the sections within the 
townships. 

For the purpose of description the subdivision of concessions 
and lots appears to have a slight advantage. For example, Lot 5, 
Concession 3, is a little better than the south-east quarter of 
Section 3. For the purpose of describing a road allowance, or 
a right of way for a projected road, railway or canal, there is also 
a little advantage. In the one instance a road allowance across 
a township is usually described as " the road allowance lying 
north of Sections 13, 14, 15, 16, 17 and 18 "; in the other, " the 
road allowance between the second and third concessions." 
Similarly in the case of a right of way for a road, railway or ^ 
canal; however, it is to be noted that there is 'no advantage in 
this respect if the right of way required passes diagonally through 
the township. 

The subsequent cost to individuals of having the lines of their 
quarter sections or lots defined on the ground by survey is also 
a matter of consideration. In the case of the system of conces- 
sions and lots, when a surveyor is called upon to establish the 
boundaries of a lot of ^ one hundred acres, he has to run the boun- 
daries on its sides parallel to the governing line of the block, ' 
and produce them across the block in order to find their centres. 
These centres are then connected, making, the rear boundary of 
the lot. This last operation may necessitate the running of a 
trial line, and a final line of each a quarter of a mile in length. 
The whole operation consists of the running of three miles of 
line. 

In the case of the subdivision into sections, a surveyor, in 
order to define the limits of a quarter section, has to run two 
trial lines and two final lines, each one mile in length, or a total 
of four miles, or one mile of line more than in the subdivision 
into concessions and lots. If it should be required to define the 
limits of an 80 acre lot, or half a quarter section, half a mile more 
of line requires to be run, making four and a half miles in all. 

It would thus appear that a desirable system of survey would 
be one comprising parts of each of the systems referred to, with 
the still further improvement of having all lines between lots run 
due north or south, as the case may be, instead of parallel to the 
governing line. This practice is now adopted by the Provincial 
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Government of Ontario in the surveys of the lands within the 
townships in the tract north of Lake Huron. 

The principal meridians would be run, also the parallels of 
latitude or base lines. The chords would require to be 500 chains 
long, or rather 505 chains, including road allowances, instead 
of 480 chains, or 486 chains, including road allowances. The 
depth from base line to base line would also require to be made 
to correspond. A township would then consist of 25 blocks of 
1,000 acres each, or a total of 25,000 acres, instead of 23,040 
acres. Each block is divided into ten lots of 100 acres by lines 
drawn south from its north boundary, and north from its south 
boundary to its centre. There, would thus be ten concessions 
in a township, 50 chains deep, numbered from i to 10, and 25 
lots, 20 chains wide, numbered from i to 25. 



DISCUSSION. 

Mr. Ross — I think this is a very bright, clear and practical 
paper. 

Mr. Van Nostrand — Mr. Chairman, I do not know that there 
is very much use in discussing this paper in detail. I am sure it 
is a very useful and valuable paper, and we will all read it when 
it is printed in the proceedings. When papers are read to us 
we do not always take them in just at first, and I think we will 
understand them better and get more good out of them after they 
are printed. I move th^t this paper of Mr. Bray's be received 
and printed in the Proceedings. 

Mr. E. D. Bolton — I second that motion. 
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SURVEY UNDER SEC. 38, SURVEYS ACT, 1897. 

By G. B. KIRKPATRICK. 

Toronto, February 22n(i, 1900. / 

The parties to the action having agreed upon me, and having 
been appointed special referee under Order of date 20th April, 
1899, pursuant to the provisions of cap.' 64 of the Revised Sta- 
tutes of Ontario, 1897, to determine the true definition of the 
boundary line between the lands of the plaintiflf and the adjoin- 
ing lands of the defendant as described in the, patents from the 
Crown to them, and having made said survey, I thought it 
would be interesting to the Association of Ontario Land Sur- 
veyors to give an account of my proceedings, as the survey was 
made under a clause of *The Surveys Act" which very seldom 
occurs in a surveyor's practice, and about which there has always 
been more or less confusion of ideas. 

For obvious reasons I da not give the name of the Township. 

I visited the site last summer and made diligent enquiry for 
any old men who resided in the neighborhood or elsewhere and 
who might be supposed to know something of the old survey. 

Having obtained the names of at least half a dozen old men 
I visited them in their respective homes, but without eliciting 
any special information respecting the line in question. 

I found from one old man, 82 years of age, that an oak* tree 
had been used by the Boundary Commissioners a number of 
years before, and that this boundary commission had cut out 
one of the old blazes and ascertained that it was of the age of 
Augustus Jones' survey. The old man informed me that a stone 
monument had been planted by the said Commission a few feet 
south of the said oak tree; and I find on ireference to the De- 
partment of Crown Lands that he referred to a Boundary Com- 
mission Survey made in 1839, and that the oak tree stood on 
the west side of lot aumber thirty-two on the line between the 
first concession and the brojcen front of township "S". On 
visiting the spot I found this oak tree in a perfect state of pre- 
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servation, but the old blazes had grown over. The stone monu- 
ment, wrhich the old man |iad infornied me he remembered the 
Boundary Commission had planted, I found in exactly the posi- 
tion he indicated with the letter **B" cut on the top of it. I 
measured across from this oak tree along the Base line to side 
road between lots numbers twenty-six and twenty-seven in order 
to ascertain what the widths of the lots would be and how they 
would compare with the original survey. 

Another old man whom I interviewed, who was also 82 
years of age, and who has lived all his life in the vicinity of the 
survey I had to make, and who is in full possession of all his 
faculties, gave me a great deal of interesting information regard- 
ing the early history of the Township. He described a tree 
about ten inches in diameter at the time he knew it first, many 
years before which. had blazes on it, but he could not say whether 
they were made by surveyors or not. Subsequently, however, I 
found my survey came out very close to the spot pointed out 
by thei old man; and I found that Augustus Jones in 1828 had 
made a survey of one of the portions of land I was interested 
in, and think it very probable that the tree mentioned by the old 
r gentleman, referred to this survey and not to the original sur- 
vey of the Township. 

Finding that no reliable information could be got in the 
vicinity of my work, I turned my attention to searching for old 
boundaries further south on the line between lots numbers 
twenty-eight and twenty-nine, and, after diligent enquiry, was 
informed that there were stone monuments to be found on this 
line in the third concession and wds given the name of a party 
who could possibly give me some information relative thereto. 

I found a stone monument standing at the south-east corner 
of lot number twenty-nine in the third concession, marked evid- 
ently by a surveyor, bearing the following marks — "No. 29" 
on the west side, and "III" for concession three. The- other 
sides were so weatherworn, portions of the stone having fallen 
out, I had no means of knowing whether there were any other 
marks on the monument originally or not. 

Extending my enquiries I found that a party residing on lot 
number twenty-eight in the third concession knew something of 
the histo^ of this monument. I found him at home and he 
informed me that he had been born on the lot; that his father 
haid been born on the lot before him; and that his grandfather 
liad owned the lot; and that having lived on the lot all his life 
he was familiar with the stone monument in, question from the 
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time he was able to run about (he beingf now 40 years of age). 
He stated that his father told him this ^tone monument with 
three others had been set many years before he was^ born and 
had always been recognized as indicating the true limits of the 
'adjoining lots. He also informed me that the side road between 
lots numbers twenty-eight and, twenty-nine in the third conces- 
sion was in bush when he was a boy and that these monuments 
had been planted long before the side road was opened up. I 
obtained his affidavit as to the stone monuments planted at the 
south-east angle of lot number twenty-nine and at the south- 
west angle of lot number twenty-eight in the third conces- 
sion, also as to the position of a stone monument, at the north- 
west angle of lot number tw^enty-eight, and a. stone monument 
at the north-east angle of lot number twenty-nine in the said 
third concession; these ifour stone monuments as he supposed 
and had always heard having been planted at the same time and 
by the same surveyor. 

After a great deal of difficulty and delay I found an old man, 
in his 8 1 St year, who%vas able to give me additional information 
^ as to these stone monuments, he being now the owner of lot num- 
ber twenty-nine in the third concession having purchased it from 
the descendants of the original grantee from the Crown over 35 
years ago. His evidence went to show that for many years prior 
to the date of his purchase he repeatedly saw a stone monument , 
standing in the position itvnow occupies at the north-east corner 
of lot number twenty-nine in the 4:hird concession. He had 
* never heard of any dispute as to this stone monument or the 
other stone monuments already mentioned, and that the owners 
of the lots had always recognized them as their boundaries. 

I also obtained some/ corroborative evidence as to old stumps, 
part of the original forest, which agreed with the ston^ monu- 
ment in question, showing that, when the survey by which the 
stone monuments were planted was made, the - original forest 
had been standing, and presumably the marks made by the offg- 
inal surveyor were still visible. 

This gave me two undisputed points in the line between lots 
numbers twenty-eight and twenty-nine, and I found myself then 
in a position to make the survey. 

The original plan and field notes oi Augustus Jones are. on 
record in the Department of Crown Lands. Augustus Jones 
describes how he. made the survey. The original instructions 
are not on record, but Augustus Jones states over his own hand 
"that he surveyed Townships No. i (Niagara) to No. 8 (Barton) 
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under instructions from Alexander Campbell, Esq., Major com- 
manding the 29th regiment at Niagara. That he commenced 
Niagara' nth June, 1787, and surveyed the Township **>S" in 
July, 1788. That when the Townships were surveyed the side lines 
of the lots were well marked with axes, the blazes on the inside of 
the trees next to the lines, except the line trees were marked with 
a blaze and three notches on two sides.'* By tracing out Jones' 
field notes I find that he ran the side lines of every lot in the 
township and that he ran the east limit of every side road al- 
lowance down to the lake on a course of north 18 degrees east, 
running the intervening lot lines up from the lake on a course 
of south 18 degrees^ west. 

Under cap. 181, Revised Statutes of Ontario, 1897, Section 
38, it is provided how surveyors shall act in those Townships 
in which the side lines of the lots were drawn in the original 
survey. Going back to the^first Act to provide for ascertaining 
unknown boundaries in all cases in which the concession lines 
were not run in the original survey: 

I find in Statutes of Canada, 20 Vic, cap. y^^, page 356, (as- 
sented to loth June, 1857) ^hat the preamble gives a full ex- 
planation of the causes which led to the insertion of this Section 
in "The Surveys Act", which is as follows: 

**Whereas the division or side lines of » the lots in certain 
Townships in Upper Canada were drawn in the original survey, 
-and the proprietors of the land have taken possession, and have 
regulated their improvements by such division or side lines; and 
whereas under the provision of the Act of 1849 intituled: An 
Act to repeal certain acts therein mentioned and to make better 
provision respecting the admission of land surveyors and the 
survey of land in this Province, Surveyors, in cases of dispute 
as to the boundaries of lots, are required with the view of as- 
certaining such boundaries, to measure the true distance along 
the concession line between the nearest undisputed posts, limits, 
or monuments and to divide such distance into such number of 
lots as the same contained in the original survey; but whereas, 
owing to the incorrectness of the original surveys of the Town- 
ships aforesaid, such subdivision does not agree with the, division 
or side lines drawn in the original survey, and consequently the 
disputed boundaries cannot be decided to the satisfaction of the 
parties interested, and it is therefore necessary to provide a 
remedy: therefore Her Majesty, by and with the advice and con- 
sent of the Legislative Council and Assembly of Canada, enacts 
as follows: 
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"Notwithstanding anything contained in the Act before 
cited or in any otherj Act, it shall be lawful for Provincial Land 
Surveyors, and they are hereby required when called on to de- 
termine disputed boundaries in ,the said Townships, to ascertain 
and establish the division or side lines of the lots by running such 
side lines as they were run in the original survey, whether the 
same were run from the front of the concession to the rear, or 
the rear of the concession to the front thereof, in the original 
survey and to adhere to all posts, limits or monuments, planted 
on the division or side linesj in the original survey, as being or 
designating corners of lots under such original survey'', 

I have no doubt in my mind that this Act was passed to 
govern side lines in those Townships from Niagara to Barton, 
No. I to No. 8 .inclusive, as so far as I know, there are no other 
Townships in the Province to which such an Act would apply, 
these being the only ones I know of in which the side lines were 
run in contradistinction to the usual practice of running the 
concession lines in the original survey. , 

Having, therefore, as before stated, discovered two undis- 
puted points on Augustus Jones' original line on the west side 
of lot number twenty-eight, in the third concession, I produced 
the same in a straight line down to the Beach Road along the 
Lake, then measured easterly along the north limit of the Beach 
Road, a distance of four chains, being the distance given in the 
License of Occupation, and then ran northerly, parallel to the 
above produced original line, a distance of^three chains, to high 
water mark of Lake Ontario, driving in at each end of the said 
line to within eight inches of the, surface of the ground an iron 
post one inch and a quarter in diameter, three feet long, forged 
at the top so as to shed the water, pointed at the bottom, and 
pointed red, thus completing the survey in accordance with sec- 
tion 38 of "The Surveys Act of 1897". 

An interesting feature in this survey was the comparison 
of the bearing, of the old lines in Augustus Jones' time and the 
present time, Augustus Jones' survey having been made on 
magnetic courses. 

I find that no observations were made at Toronto until the 

^ year 1840 when the variation of the Magnetic Needle was 1° 

12' west. It is now 5° west. I find on the plan of the Boundary 

Commissioners, above alluded to, dated 1840, that the variation 

is stated 30' west. 

From, the observations in 1840 and 1899 it follows that the 
annual variation has been 3'.93 westerly. 
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I find that the earliest recorded observations show, that the 
north end of the Needle was moving east in 1670 and .continued 
to do so until near. the close of. the Eighteenth Century. From 
determinations made at Buffalo, Erie, and Cleveland and other 
places further east, Mr. Stupart, Director of the Meteorological 
Service. Toronto, calculates that the most easterly declination 
at Hamilton occurred about 1795 when the Agoniq line or line 
of 0° declination passed near Toronto.. In 1788 the Agonic must 
have passed very near Hamilton and slowly worked eastward until 
1795 when it attained its most easterly position passing near 
Toronto, during which time the Needle will have been moving 
east to Hamilton. A westward movement then began and in 
1800 the Agonic again passed nearly through Hamilton. 

From the above, deductions it will be seen that in 1788 the 
declination at Hamilton was 0°, the compass pointed true north. 

I find the above to agree exactly with my observations, the 
course of the side line between lots numbers twenty-eight and 
twenty-nine beirlg north 22° east, or 4° west of what the com- 
pass read in 1788. The variation at Hamilton being 40' less 
than at Toronto it follows that the variation is 4° 20' west 
showing as close an approximation as the compass of a six 
inch Theodolite will permit of. 

I may say that my survey was promptly confirmed by the 
High Court of Justice and apparently all parties are quite sat- 
isfied. , 

I append hereto a sketch from the United States Coast and 
Geodetic Chart, 1890, showing the secular variation at Balti- 
more from 1670 to 1890, which was kindly furnished to me by 
a brother survevor. 



DISCUSSION. 



Mr. P. S. Gibson — I understand, Mr. Kirkpatrick, that you 
checked your line with that tree? 

Mr. Kirkpatrick — It was practically correct. 

Mr. Ross — Mr. Kirkpatrick has given us a peculiarly inter- 
esting paper. There are other Townships similar to the ones 
he mentioned. I know of a county in which the side lines of the 
first eight lots were run from north to south in the original sur- 
vey, and some of the lots are narrowed down. In this case the 
concession lines are crooked, and in some of the townships you 
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could not tell how they were run except that you will find that 
peculiar shape of lots — lots narrowed down ; the sidelines are 
straight and the concession lines are crooked. Take, for instance, 
the Township of Crowland, where for the first eight lots the 
side lines were run; then on the remaining twenty-five or thirty 
lots the concession lines were run. I would like to ask Mr. 
Kirkpatrick: what would be the governing line in this case, the 
town line nearest to Lot i, or the last side line run? 

Mr. Kirkpatrick — ^The Niagara District is one of the most 
difficult places to survey that we have in the province. If any 
surveys were required now, I suppose that almost everybody 
would be found to hold their lots by possession. In making the 
surveys in the Township of Grantham I think Mr. Passmore 
placed stone monuments, and he measured along the lines as they 
were run. 

Mr. Niven — ^There were no concession roads run; then the 
concession lines were established by joining the points on the 
side roads, so that the concession roads are very crooked. In 
Niagara I think what they call concession lines were run, and 
also side lines; there are two lots between every two side roads; 
then they divide the space between) the side roads, front and rear, 
and join the points. Almost all these townships have a custom 
of their own. Mr. Kirkpatrick has done well to bring this to 
our notice, because the system of survey is very difficult to 
xmderstand. Although in the examinations I notice that nearly 
all the students that come up can quote the Act as to this system, 
yet they have not the faintest idea of what it means. 

I have much pleasure in moving a vote of thanks to Mr. 
Kirkpatrick for his paper. 

Mr. Aylesworth — I am very glad, indeed, to have heard the 
explanation of Mr. Kirkpatrick on this part of the Act. I 
remember when I was practising I was asked what that section 
meant, and I had to say that I did not know. 

The President — This paper of Mr. Kirkpatrick's will be 
very valuable. As years go by it can be referred to when 
all these matters have been forgotten. The young surveyor 
can, by looking over the*index, find out what perhaps would 
have taken him years to find out. Our members might prepare 
papers on townships coming under their observation in the 
course of their practice which have peculiarities such as the ones 
in question. 
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I have recently made a survey in the Township of North 
Dumfries. I believe there is no plan on file anywhere showing 
how the township was surveyed, and I had to enquire a' good 
deal from the oldest residents to find out where the original 
lines were run. I found that the township was surveyed as a 
single front township; the lines were run from the front of the 
concession; previous to that I did not know but that it migftt 
have been a double front township, or what it was; but I found 
that all the original stakes were still there. This is a township 
that must have been surveyed very early in the century — 

Mr. P. S. Gibson — By the Government? 

The President — Owned by a private individual, the Hon. Mr. 
Dickson, and it wits sold by him. Some parts of it have remained 
in that family's hands up to the present day, right where the 
Town of Gait is situated. I have had to go to considerable 
trouble to straighten out some" plans in the Registry Office that 
bad titles, calling for lots Nos. lo and ii in a certain concession, 
while as a matter of fact these lots were not in existence at all. 
The owner had laid out sub-division lots fronting on the Grand 
River > so the titles had to be changed to sub-division lots in this 
concession instead of the original lots that were supposed by one 
surveyor to have been laid out, and which must have got into 
pretty bad shape in the Registry Office. There should be some 
means taken very soon — the sooner the better— to put these 
original surveys in better shape, because as time goes on and 
the old settlers pass away there will be less and less known of 
the original surveys. 
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[This Association is not responsible as a body for the opinions expressed in its Papers 
, by Authors.} 

FOREST TREES OF ONTARIO. 

Bv W. A. McLEAN. 



, The professional value of a scientific knowledge of our forest 
trees has been in past years discussed by the Association, and 
the subject of *' Botany and Forest Flora ' has been placed on 
the list of subjects for examination — this largely for the purpose 
of requiring such an acquaintance with our forest trees as will 
enable the surveyor to name them correctly. 

I have assumed, correctly 1 have no doubt, that most of you 
know more about the subject than, perhaps, you are aware, and 
that a brief outline of the trees of the Province will merely convey 
to you the information that you know it all, which of itself will 
be of some value. At any rate, in the great majority of cases 
there can be little doubt as to the genus to which the tree 
belongs; that is, whether it is an ash, oak or elm, although there 
may be frequent uncertainty as to the species. 

Again, while we may, without much uncertainty, be able to 
properly name the majority, there will be an element of safety 
in a doubtful case if we can classify the tree not merely because 
of its own characteristics, but as well because we know that it 
cannot be anything else, which is possible only when we have a 
knowledge of all the trees it might be. 

The list 6i native trees is not a Very lengthy one, but may be 
found difficult to prepare from the sources available. Transition 
/from the herb to the shrub and from the shrub to the tree is so 
gradual that the^ botanist is forced to disregard the distinction 
in his primary classifications, and so dependence is placed on th^ 
flower and method of seed production. So it is that we find, in 
the botanist's classification, trees obscured among a mass of herbs 
and shrubs. The nettle is placed beside the elm, the strawberry- 
is in juxtaposition to the black cherry; and a mass of herbs and 
shrubs intervenes. There are - no distinctly • Canadian or local 
text-books on forest trees alone, and general works are apt to 
be confusing, including as they do many trees which do not grow- 
in this Province. ^ t 
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The most practical means of distinguishing trees are found 
in the leaf formations, the bark, the fruit, the size and general 
aspect of the tree. The leaves vary as to size, shape, texture, '^ 
color; some are smooth, some are rough, downy or hairy, and 
the margin may be entire, toothed, wavy, regular or irregular, 
and many other forms. The bark varies as to color, thickness; 
it may be smooth or rough in different ways, and sometimes has 
a characteristic taste or odor. The fruits and the size and aspect 
of trees of different species exhibit equally numerous variations. 
It should, however, be understood that none of these character- 
istics are constant for every tree of a particular species. There 
are exceptions to many, if not all, rules, even in botany. The 
comments which accompany the list indicate the most prominent 
distinguishing marks having reference to other trees with which 
they are likely to be confused, and from a practical standpoint. 

In order to obtain a completely satisfactory knowledge of 
forest trees some acquaintance with botany is necessary. Other- 
wise one's knowledge and the use to which it may be put must 
remain very local, and cannot be carried to other countries. For 
example, I may point out that of some 109 coniferous trees native 
to the United States, eighty are found west of the great plains, 
twenty-eight belong to the eastern forests, and only one is com- 
mon to both. But with or without an acquaintance with botany, 
a study of our own trees, and consultation with available works 
on the subject, will be much simplified by having a complete, or 
approximately complete list of the trees we may expect to meet. 
A knowledge of such a list as follows may be had without much, 
if any, study of botany, but in extending our knowledge to 
shrubs, herbs, and to the trees of other countries botany is the 
only convenient medium. 

The most important timber trees of the Province are con- 
tained in the botanical order Coniferae, This is the single Cana- 
dian order of a class in which the ovules and seeds are not 
enclosed. It includes all of the cone-bearing trees, and there is 
but one species, that a shrub, which cannot be described as cone- 
bearing. The trees of the order are: 

Pinus Resinosa (Red Pine). 

Pinus Strobus (White Pine). 

Pinus Banksiana (Jack Pine). 

Abies Nigra (Black Spruce). 

Abies Alba (White Spruce). 

Abies Qanadensis (Hemlock). 
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Balsamea (Balsam). 

Larix Americana (Tamarack). 

Thuja Occidentalis (Arbor Vitae, or White Cedar). 

Juniperus Virginana (Red Cedar). 

The pines may be best distinguished by their needles or 
leaves. The white pine has five in a bunch, from three to four 
in,ches long. The needles of the red pine grow in pairs, but are 
five to seven inches in length. In the jack pine the needles grow 
in pairs, and are scarcely an inch long. At a distance the red 
pine has a sharper outline than the white pine, while the bark 
has a. ruddy cast. The jack pine has a stunted appearance, is 
often scarcely more than a shrub, and rarely attains a height of 
thirty feet. 

The spruces may be distinguished from other evergreen trees 
by their short, four-sided leaves, pointing in all directions. Leaves 
of the white spruce are curved, rather slender, and of a bluish 
green. Leaves of the black spruce are generally straight and 
stiff, and of a darker green than those of the white spruce. The 
bark of the black spruce is also darker than that of the white 
spruce. The cones of the black spruce are a broad oval, while 
those of the white spruce are not so thick in proportion to their 
length. 

The Hemlock has blunt, flat, short (about one-half inch) 
needles, a dark, lustrous green above, and whitish beneath. Its 
boughs spread out, . plume-like, drooping, while the cones are 
very tiny. 

The Balsam has slightly longer leaves than those of the Hem- 
lock. They are flat,, blunt, straight, a dark-blue green above and 
lighter below, and grow; in two directions from the branch. The 
small branches are opposite one another, and make an angle of 
45 degrees with those on which they grow. The cones are two 
to four inches long, and the bark is marked with blisters con- 
taining^the well-known balsam. 

The Tamarack may be known by a glance at the ground 
beneath it, which will be thickly carpeted with the brown de- 
ciduous leaves. The leaves grow in bunches along the stem, and 
the cones are very small. The tree has an extraordinarily tall and 
thin appearance. 

The cedars are found chiefly in southern Canada. White 
cedar has a bright green leaf spray, and the fruit a cone. Red 
cedar is dark-hued, compact, the leaves smaller than those of 
white cedar, and the fruit a bluish-gray berry. 
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The order Salicaceae includes the willows and poplars. Of 
willows there are some eight well-defined species, but there are 
so many hybrids, and so many have been introduced from Euro^e^ 
that they are difficult of classification. They are unimportant as 
trees, although one or two varieties occasionally reach a height 
of twenty or twenty-five feet, but they may generally be classed 
as shrubs. With the exception of one species they are generally 
found in moist or boggy land. Their narrow leaves and slender 
branches are distinctive. One variety, salix alba, or white willow, 
is of foreign origin, but has become so common that we may 
almost consider it naturalized. 

The more important trees of the order are the poplars, which 
are : . ; 

Populus tremuloides (White Poplar or Aspen). 
Populus grandidentata (Large-toothed Aspen). 
Populus balsamifera (Balsam Poplar). 

The aspen, or white poplar, may be recognized by its tremu- 
lous foliage, due to the thin, flattened leaf-stems. The leaf of the 
white poplar is smaller than that of the large-toothed aspen, and 
is slightly heart-shaped; and the bark is smooth and greenish 
white. The leaf of the large-toothed poplar has, as the name 
indicates, its margin more prominently toothed, and the outline 
is more of an egg shape. The bark is inclined to be darker and 
rougher than that of the white poplar, and on the young branches 
is quite dark. The white poplar may readily be mistaken for the 
gray or white birch, but the birch has an exceedingly brilliant 
light green foliage, which reflects the sunlight, while the aspen 
has a whitish foliage, which is not at all shiny. The leaf of the 
balsam poplar is very dififerent from that of the other two. The 
leaf-stem is thicker, so that it does not tremble, and the leaves, 
which are firm and thick, are held erect on the twigs. Their 
color above is a yellowish green, although whitish below like the 
other poplars. The buds are gummy, with an agreeable balsamic 
odor. A number of European poplars have been introduced, 
which have become very common, notably the silver-leafed 
poplar and Lombardy poplar. 

The order Betulaceae includes four well-known trees: 
Betula lenta (Sweet, Black or Cherry Birch). \ 

Betula lutea (Yellow Birch). 
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Betula papyrifera (White Paper or Canoe Birch). 
Betula populifalcia (White or Gray Birch). 

The first of these, black birch, has a brown bark, and the 
. twigs have a pleasant aromatic flavor that is sufficiently dis- 
tinctive. The yellow birch has an unmistakable yellowish cast 
that prevents its confusion with other varieties. The outer barjc 
curls up in thin, satiny tatters, giving the trunk a slightly ragged 
appearance. The white birch has -a distinctly light, airy appear- 
ance, and in the sunlight the leaves reflect a dazzling brightness. 
Under each bough where it joins the trunk there is a character- 
istic triangular brown patch. The white bark does not easily 
separate into layers, and, unlike the canoe birch, is apt to be 
knotty. The canoe birch is well known by its bark, so easily 
separable into large sheets unmarked by knots. It need not be 
confused with the white birch, as the trunk is scarcely marked 
with the triangular patches to which reference has been made, 
while with the white birch they are never absent. The bark of 
all members of this order has a characteristic dot and line 
marking. » 

The order Cupuliferae is prominent, including the several 
species of oak, chestnut and beech. The cup or burr which sur- 
Aunds the nut is a prominent characteristic of the order, the 
trees of which are : 

Quercus alba (White Oak). 

Quercus macrocarpa (Burr Oak). . 
f Quercus bicolor (Swamp White Oak). 

Quercus rubra (Red or Rim Oak). 

Quercus coccinea (Scarlet Oak). 

Quercus coccinea, var. tinctoria (Black Oak). 

Castanea vesca var. Americana (Chestnut). 

Fagus ferruginea (Beech). 

Ostrya Virginia (Ironwood or Hop-Hornbeam). 

Carpinas Americana (Blue Beech or Hornbeam). 

The oaks are difficult to classify owing to the presence of a 
number of hybrids, and also 'the importation of European varie- 
ties. Tho^e enumerated are probably the only distinct varieties 
found in Ontario. The acorns of the first three mature in one 
year, those of the three last varieties maturing in tW>X<^tSTp 
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The chief distinctions are : 

Variety. Leaf. Bark. Acorn. ^ 

White Oak Rather deeply lobed, Grey, not very rough, Rough, cupped, gen- 
turning to rich red tinged with brown. erally in pairs, 
in autumn. 

Burr Oak Deeply lobed and very Deeply furrowed, Heavy fringe at edge 

long, turning dull young branches of cup. Usually 

yellow in autumn. marked with corky solitary, 
ridges. 

Swamp White Wavy outline, re- Flaky bark, and small. Rough, rounded cup» 

Oak sembling that of crooked branchlets with a bristling^ 

chestnut, yellow in hanging from heavy rather than fringed » 
autumn. limbs. edge, frequently in 

pairs on a long st em , 

Red Oak Bristle-tipped, turn- Dark gray-brown sur- Saucer shaped, not 

ing a dull red in face of scaly plates. large. 

autumn, not deeply 

lobed. 

Scarlet Oak ... Deeply rent, having a Thick, brownish, Thick, top-shaped 
ragged appearance, roughly seamed. cup, covering one- 

red in spring, green third of nut 

in summer, turning 
to red in autumn. 

Black Oak Deeply incised, turn- Dark, often blackish. Acorn smail, but very 

ing to rich red in yellow, 

autumn. 

The beech and chestnut are too well known to need descrip^ 
tion. The hornbeams are apt to be confused with the beech, but 
.are smaller trees with furrowed trunks and a different fruit. 
The blue beech has a greyish blue smooth bark, often marked by 
perpendicular ridges. The fruit is a nut, protected by two small 
three— pointed leaflets placed base to base The hop-hornbeam 
lias a fruit resembling the hop, the bark is rather rough, a browa 
or dark grey, and is finely furrowed up and down, with the ridges 
broken into three and four inch lengths. 

The order Juglandaceae is well known, comprising : . ] 

Juglans cinerea (Butternut). 
Juglans nigra (Black Walnut). 
Carya alba (Shell-bark Hickory). 
' Carya tormentasa (Black Hickory). 
Carya porcina (Pig-nut Hickory). 
Carya microcarpa (Small-friiited Hickory). 
Carya amara (Swamp Hickory). 
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The butternut and walnut may at once be distinguished by 
the nuts; also by the petioles (or leaf stems); these in the former 
case being very sticky, with a horse-hoof base, and in the latter 
slightly downy, one to two feet in length, and without the horse- 
hoof base. 

The shell-bark hickory, the most common of the genus, may 
be known by its gray, loosely-attached bark hanging in strips a 
foot or so long and six inches wide. The leaflets on a stem are 
live in number. The husk of the nut is thick and hard, and splits 
into four separate sections. Black hickory (C. tormentosa) has 
from seven to nine leaflets on a stem. The nut is large, fragrant 
when bruised, thick shelled, with a thick husk, but the kernel 
is small. Pignut hickory (C. porcina) has from five ^to nine 
leaflets on a stem. The fruit is sometimes pear-shaped, other- 
wise oval, and has a thin husk which clings to the nut, falling 
with it to the ground. The small fruited hickory has a small 
round nut free from angles, with a thin husk which splits open 
almost to the base. The leaflets are usually five, ^ sometimes 
seven, on a stem, and the bark is rough, separating into thin, 
narrow plates. Swamp hickory has from seven to eleven narrow 
leaflets on a stem. The husk, enclosing a rather soft, roundish- 
nut, is thin, and separates only half way down. The kernel, at 
first sweet, becomes exceedingly bitter. 

The order Platanaceae is represented by one species, Platanus 
dccidentalis, the plane tree, button wood or sycamore, a hand- 
some tree, found only in south-western Ontario. 

Of the elms belonging to the order Urticaceae (the nettle 
family), sub-order Ulmaceae, there are two varieties: 

Ulmus fulva (Red or Slippery elm). 
^ Ulmus Americana (White or American Elm). 

The former is a medium-sized tree, with leaves very rough 
above and taper-pointed; the latter the larger and more hand- 
some of the two, with arching branches, smaller leaves, smooth 
abo^{e and abruptly pointed. 

The order Lauraceae is lepresented by one variety. Sassafras- 
officinale, a tree of moderate size, growing in southern and 
western Ontario, which may be known by its strongly aromatic 
flavor. 

.The Olive family, order Oliacea, has three representatives: 

Fraxinus Americana (White Ash). 

Fraxinus sambucifalia (Black Ash). 

Fraxinus pubesceus (Red Ash). r^ 1 
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The first two may be distinguished from one another by tHeir 
ieafllets, those of the former having stalks, and those of the latter 
being sessile. The first two have smooth, glaborous petioles and 
branchlets, while those of the last (red ash) are covered with a 
soft down. 

The Cornus florida, or flowering dogwood of the order Car- 
nacea, is a small tree found in south-western Ontario. Farther • 
south it increases in size, and is one of the woods known as box- 
wood. The flowers are large, dull white, the leaves from three 
to five inches long, and the fruit a bunch of bright red, berries. 

Of the order Magnoliacea there is one species in Ontario, the 
tulip tree (Liriodendron tulipifera), a tree found in the western 
peninsula, and assuming very stately proportions. The leaf is 
cut oflf in a peculiar manner at the end, by which it may at once 
be recognized. 

There is but one tree of the order Rosaceae (Rose family) 
deserving of classification among timber trees, yet there are 
other small trees, at times little better than shrubs, which may 
be enumerated. The trees of the order, then, are: 

Prunus serotinta (Wild Black Cherry). 
Prunus Pennsylvanus (Wild Red Cherry). 
Prunus Virginiana (Choke Cherry). 
Prunus Americana (Wild Plum). 
Crataegus coccinea (Scarlet-fruited Thorn). 
Crataegus tormentosa (Black or pear thorn). 
Crataegus coccinea (Dotted-fruited Thorn). 
Crataegus crus-galli (cockspur thorn). 
Pyrus coronaria (American Crabapple). 
Pyrus Americana (Mountain Ash). 
Amelanchier Canadensis (June Berry). 

The one important tree of this order is the wild black cherry,. 
to be distinguished by its size, its small black fruit, and the bitter 
almond flavor of its bark. The choke cherry is but a good-sized 
shrub, and the fruit is very astringent. The red cherry has a very 
sour fruit, but otherwise resembles more the garden cherry. The 
bark, like that of the garden cherry, has swollen, rusty-colored 
spots, and usually strips around the trunk. The wild plum has 
a yellowish orange-colored fruit, oval in form, a thick acid skin 
and pleasant flavor. The thorns are somewhat without the limits 
of this paper, as they are unimportant and scarcely more than 
shrubs. The remaining trees of the order are well known, and 
there is not likely to be any doubt as to their identity. Except,. 
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perhaps, the June berry, a tree somewhat resembling the black 
cherry, except that it is never more than thirty feet high, is 
slender, drooping, and has a sweet, purplish fruit, ripening in 
June. 

The maples belong to the order Sapindaceae, and there are 
five species of importance: 

Acer saccharinum (Sugar Maple) 

Acer rubrum (Red Maple). 

Acer Dasycarpum (White or Silver Maple). 

Acer Pennsylvanicum (Striped Maple). 

Acer spicatum (Mountain Maple). 

The last of these is a shrub, growing in clumps on low 
grounds. The first two have leaves three to five lobed, the lobes 
of the sugar maple bein^ rounded, those of the red maple being 
sharp pointed. The twigs of the red maple, too, are of a red- 
dish hue. The leaves of the silver maple are deeply and sharply 
five-lobed, and silvery white beneath. The striped maple has a 
light greenish bark, with dark vertical lines ; is a small tree, 
seldom growing over twenty feet in height, the leaf being large, 
thin and three-lobed at the apex. In addition to the foregoing 
species a few others are sometimes met in cultivation. 

Basswood or whitewood belongs to the order Tiliaceae, The 
one Ontario variety is Tilia Americana, which is a very hand- 
some, straight tree, the large, strikingly heart-shaped .leaves (four 
to six inches long) being a sufficient means of identification. 
The fruit is distinctive too, resembling a bunch of elongated 
brown peas. Another species, Tilia pubescens, a sm^ll-leaved 
basswood, may be looked for in Southern Ontario. 

Of the locusts, order Leguminosaey there are two. varieties: 
Robinia pseadacacia (Common Locust). 
Robinia viscosa (Clammy Locust). 

The latter is the smaller of the two trees. The chief distinc- 
tion is that the leaf stems and branchlets of the clammy locust 
are sticky, and the flowers erect, rose tinted, and scarcely fragrant. 
The branchlets and leaf stems of the common locust are not 
sticky, the flowers are drooping, white and very fragrant. 

The staghorn sumach (Rhus Typhina), order Anacordiace, is 
so well known as to need no description. To this order belong 
poison ivy and one^^r two other shrubs found in Ontario. 
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Other trees, small and unimportant, which we may expect to 
meet are: . 

Celtis occidentalis (or Sugarberry). 

The fruit of sugarberry is single seeded, sweet, about the size 
of a currant, purple when ripe, and solitary on a long stem in 
the axles of leaves; tree from a shrub to fifty feet. 

Sweet ruburum may be known by its blue-black, sweet fruit, 
growing in clusters and ripening in autumn. 

Viburnum lentago (Sweet viburnum). 

Negundo aceroides (Box Elder or Ash-leaved Maple). 

Morus rubra (Red mulberry). 

The foregoing list of sixty-eight species includes the principal 
trees of the Province. There is, as I have said, no well-defined 
line of demarcation, however, between herbs and shrubs, shrubs_ 
and trees. In consequence I have no doubt included some 
varieties which scarcely deserve to be classed with the forest 
trees, and have no doubt omitted some- which, in importance, are 
equally deserving of mention. There has been method in the 
madness, however, and I have endeavored not to trespass except 
w^here it has seemed advisable for a clearer identification of the 
trees of importance. 

' A discussion of the distribution of these trees would fill a 
volume, but may be here briefly noted. Beginning with the most 
northerly portion of the Province, bordering on James Bay, we 
find little but spruce and balsam poplar. Further south the first ' 
additional trees we meet are the jack pine and the aspen (populus 
tremuloides). Further again, and we are among the forests of 
white pine, red pine and hemlock; and our next step brings us 
well among the broad-leaved trees, the oaks, maples, elms arid 
beeches, till at last, in the most southerly portions of the Pro- 
vince, we are among trees of an almost tropical aspect, the tulip 
tree, sassafras and sycamore. Wf re we to continue our journey 
still to further south, the task of merely studying tree names 
would increase many times. So that if we have not the great 
variety of trees to be found in the Southern States we are spared 
the labor of making their acquaintance; and with our immense 
areas of pine, spruce and hemlock there is none we need envy. 

The title selected for this paper suggests a distinction. At 
some risk let me point out that " forest trees " is but a branch 
of " forestry." The former is. but the gateway to the other — 
to a very wide but interesting field. The latter and broader 
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t^*; , scope has been brought before the Association in several valuable 

fe V papers by Mr. Southworth, Director of Forestry* 

|-V While the more prominent characteristics of the different 

^jf - ' trees have been stated, there are many others which could not 

^>f find place in so brief a paper. The literature of trees is, however, 

^^ V a very wide one. In continuing a study of Ontario trees, the 

^^i ;'\ works which have appeared to be most serviceable are: "The 

^^v Trees of North-eastern America," by Newhall, and " Familiar 

%: Trees and Their Leaves," by Matthews. An introduction to 

:< V botany may be had by reading a few chapters of Spotton's 

;j^" "Botany." The subject of Forestry in its economic aspects is 

f being fully discussed from time to time in the reports of the 

\ Ontario Bureau of Forestry; and I may suggest " North Ameri- 

■ ' can Forests and Forestry," by Bruncken, as a very readable and 

i^ ; recent book on the question. 
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iThis Association is not responsible as a body for the opinions expressed in its Papers ^ 
by Authors.] 

ARTESIAN WELLS. 

By a. J. Mcpherson. 

There has always been a certain amount /of mystery in the 
popular mind connected with the location and movements of 
underground water and we, have all observed with what rever- 
ence one of those old diviners is held as he goes about with a 
forked branch, of a tree until he iinally stops at the place where 
he pretends is the proper spot to look for water. The wizard- 
like abilities of Major Girouard could not be regarded by the 
natives of an Egyptian desert with more superstition as he con- 
structed his line ,of railway and obtained water at suitable in- 
tervals simply by putting down wells where for ages there was 
nothing but a sandy waste. When x we come to consider the 
conditions under which these supplies of water exist, however, 
all this mystery disappears and, ^t the present time, it can be 
told with certainty in many cases/ what sort of water supply may 
be had from these i sources. 

There are two classes of water from which our Ontario 
Towns and cities generally obtain and /look for their water 
supply. Those on the shores of our Great lakes and rivers 
naturally go to. these reservoirs and the only difficulty is to find 
the place where the water can be obtained pure and unlikely to 
be contaminated in the future. 

Inland towns must look to underground sources and to 
lakes and streams fed by underground ;SOurces for their supplies. 
Most of the rivers in Ontario are short and the lands around 
their sources yhave been denuded of their forests so that they . 
have become very small streams in comparison with what they 
once were, except when a heavy rainfall occurs or during the 
spring; freshets when they suddenly become roarings torrents with 
. muddy water carrying all sorts of debris and often doing great 
damage along their banks. 

The dry weather flow of .these streams is almost all kept up 
by the. many springs running into them along their banks and 
where the beds of-.the streams are so high as to be above the 
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lowered ground water they dry up altogether during this sea- 
son. As these rivers are becoming more and more polluted witl^ 
sewage and waste matters, for which they are often considere< 
* the natural means of disposal, they cannot be taken as a souro 

of water supply. / 

I The first source from which villages and towns usually ol> 
tain their domestic water, and on which many of the smallei 
towns still depend, is the^ old fashioned pump and well, dug oi 
drilled to the necessary depth to act as an accumulator from th< 
immediately surrounding district. As the area gets built upo 
and population increases these wells become little better th; 
cesspools into which the waste matters of the district musi 
drain and to which can be traced many of the epidemics pi 
typhoid, scarlet fever, and other preventable diseases. Any |lo^ 
of water depending on a small drainage area, as in the case O: 
these wells, must of necessity be limited in quantity and ma] 
of them dry up annually and cannot be depended, upon for a suppl 
throughout the year. ,) 

A very prevalent opinion is that in sinking a well one must 
go down to the level of a .lake or some stream but so far fron: 
this being the case, as was noted above nearly all these lake^ 
and streams are fed by springs which are nothing more thai 
the outcrops of underground reservoirs and if a stream or.pon< 
does not dry up at any time during the year water ought to b^ 
found at some distance above this level in the surrounding 
district, the farther away, depending on the strata, the highei 
above this level. 

In a section of the Wisconsin Experiment Station in a sandy 
clay and clay loam with boulders interspersed, the grounds water 
surface during, a time when there was no extraordinary rainfall, 
was found to have an upward grade away from the lake ^ntp 
which they naturally discharged, of about i in i6 so that at a 
distance of 200 feet from the lake the ground water surface was 
12 feet, and at a distance of 1200. feet it was found to be 52 feet 
_ above the lake level, the latter giving a grade of about i in 23 
This ground water surface rises and falls as the rain fall 
is great or small and acts as a regulator for the^ springs supplied 
In an experiment noted in the nineteenth Annual Report of the 
United States Geographical Survey, columns of sand 8 feet high 
with sand grains of different sizes, after having been put in an 
apparatus designed to prevent evaporation, were saturated and 
allowed to drain with the following results: 
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Was per cent, of ^ 

Amount of run-off. Prom sand. the weight of the ' Wl 

dry sand. ' " 

For tbe first nine days No. 20 14.98 

" ** ** No. 100 8.42 :'yy 

After nine days till two and a half ( No. 20 1.61 *^ 

years 1 No. 100 1.26 vvj;fl 

Amount retained after draining,/ No. 20 4.24 

two and a half years \ No. 100 11.82 

Total amount when saturated | S^* ,?? l^'A 

\ No. 100 21.50 

Note. — No. 20 sand is sand that will go through a No. 20 Sieve, but not 
through No. 40. No. 100 sand is sand that will go through a No. 100 Sieve. - ^ 

The lower foot of both the No. 20 and No.,icx) columns were ' 
almost saturated at the end of two and one-half , years while the 
surface foot of the No. 20 sand retained about 0.25, ,and of the , 
No. 100, 3.5 per cent, of, the dry weight showing them to be ' 

very dry indeed. 

This experiment well illustrates the capacity of SQils for re- 
taining moisture and of allowing a slow seepage to take place 
thus giving a constant flow to springs and underground sup- 
plies. Clay loams and clays retain their water much longer than 
these sands as we would expect when it is stated above that the 
fine sand acted thus, and consequently produce a more con- 
stant seepage. 

An idea of the amount of water that is stored in these res- 
ervoirs may be had by considering the following: 

When below the .drainage outlet, and hence saturated, 12 ^ 
inches of 

Marly loam was found to contain 5.88 inches of water. 

Red Clay •* " ** 5.07 «« «» ^ 

Sandy Clay '* " •* 4.67 •* ** 

Fine Sand ** ** " 3.76 «• «< 

Except in the very driest times soils and rocks, contain about 
75 per cent, of the amount required for saturation when below 
the surface more than 4 or 5 feet, even when considerably above 
the ground water level. 

In Ontario the raintall may be taken to average from 30 to 40 
inches annually. 

About 50 per cent. of this amount will generally evaporate 
or run. off on the surface while the remaining 50 per cent, will 
sink into the soil, some of it to be taken up by the roots of 
plants, some held in the ground by capillary action until it evap- 
orates or is taken up by roots, and the remainder goes to swell 
the ground water reservoirs. 

Assuming 25 per cent, of the rainfall to sink to these ground 
waters or about eight inches annually one acre will provide a 
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daily flow of 181,500 Imperial gallons and when we remember 
that the configuration of the ground enables areas some-times 
miles in extent to minister to the supply of a few springs it is not 
surprising (that they give a large and never faiHng quantity 
throughout the driest seasons. 

Many towns develop these outlets in various ways by col- 
lecting the outcrops in galleries or wells from which they may 
be led or; pumped as required. 

Guelph, Orangeville, Owen Sound, N. Toronto, Gait and 
other places obtain their water in this way. When -a perm- 
eable^sand or gravel occurs over a wide area and the strata are 
found to dip, as they generally do, in many cases we will find 
on their lower reaches an impervious or comparatively compact 
deposit .on top and, if the upper layer is pierced by a drill hole 
the water is shown to be under pressure and will rise above the 
surface or near the surface above the level of the ground water. 
A number of towns have availed themselves of these conditions 
and have abundant supplies. of water as the result. These waters 
are drawn from a. wide drainage district through channels that 
are partly capillary and partly obey the laws of flow, in larger 
than capillary channels for long distances, and hence are abso- 
lutely pure from a sanitary stand-point. They are found some- 
times to be objectionably impregnated with mineral matters. or 
so hard as to require treatment before becoming a good com- 
mercial water. Aerating in all cases is necessary and is gen- 
erally all the treatment required. Data from towns supplied 
in this way from sources that are not down to rock-level. 



Depth of Water rises to 
Place; Source; above or below 

Feet. surface. 

Essex 112, 135 25 ft. below 

surface. 

Leamington. 50 10 ft. above 

Shelburne.... 450 50 ft. below 

Barrie 125 12 ft. above 





Quantity 




Bore of 


available; 


Material drilled 


well. 


Imp. gal. 


through. 


Inches. 


per hour; 





Newmarket. .150, 265 Above and 
flow into well 

Berlin ^ 116 7 ft. above 



5 and 8 1,500 Clay 100 ft. hard pan, 3 

or 4 ft. coarse gravel » 

rock. 
8 10 ft. of sand and clay, 

sand and clay to gravel: 
5 100 ft; quick-sand, clay 

and marl to water at 

rock. 
4 1,440 20 ft. sand, 60 ft. sand with 

thin layers hard pan, 5 

or 4 ft. hard pan gravel: 

4, sand 500, 1,250 Hard pan and quick- 

6 sand to water-bearing 

gravel. 
8 2,000, 6,500. 145 ft. sand and clay, 5 ft. 

hard pan, 8 ft. gravel ; 

varies in ten wells from 

this slightly. , 
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A weft sunk by JMr. Savage in Berlin showed the surface 
to be 187 feet above lime-stone rock. 

In every case the water bearing strktum is loose gravel or 
sand. In 1895 the Town of Gait deemed it .prudent to in- 
crease tJieir supply and drilled through lime-stone rock from 
the surface to a depth of 140 feet when they encountered a very 
porous and much fissured lime-stone .which yielded fropi a 6 
inch well about 100,000 gals, per diem, at the surface of the ; 

ground. This water would rise ^bout 3 or 4 feet above the sur- 
face to a point a little below the outcrops of the lime-stone rock 
along the sides of the Grand River Valley in which the pump* 
house was situated, the springs which were developed as aforesaid 
outcropping at the surface of this rock and being collected in 
a well convenient to the pumps. In 1896 another 6 inch well 
was put down and a similar quantity of water was obtained at 
about the same depth in a similar rock. This rock was pene- 
trated about 40 feet further, 30 feet of which was water-bearing 
and the flow from the well was by this means increased to about 
300,000 gals, per diem, and the water would rise above the sur- 
face to about the same height. These wells would appear to be fed 
from an ^area where this fissured stratum came to the surface 
or where it might receive the ground water through the surface 
deposits on top of the rock, and received the pressure sufficient 
to raise them above the surface by having superimposed layers, 
of more compact lime-stone above the water-bearing stratum. 
The temperature of the water discharged from the wells is 46° 
and that from the springs 48°. The former remains constant 
while the latter will lower about i degree during March and 
April. 

In 1899 a well was dug in the same vicinity with the object 
of getting sulphur water, to a depth of 200 feet or more but as 
it was commenced nearly as high as the rock outcrops along the 
valley the water obtained would not rise above the surface. 

St. Mary's derived a supply in 1899 by drilling m lime-stone 
of similar formation to that of Gait. 

At Preston sulphur water is met with and will flow out aboye 
the surface from a depth of about 120 to 150 feet below the 
surface of the rock. 

, There have been practically no explorations for water in the 
lower rocks although quite a number of wells have been sunk 
in different parts of the Province for salt, oil and gas. 
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. At -a well sunk at the London Asylum the following is the 
record of the drilling: 

. ^ Feet. 

Surface 130 

Corniferous limestone 200 

^uelphand Niagara (Onondaga) liinestone 970 

Salt and Shale (Onondaga) 100 

Black Shale ^Clinton) 200 

Red Shale (Medina) 500 

Hudson River limestone and shale ii;o 

2,250 

As nearly all these formations are Hme-stone which are very 
poor water carrying media, except when very porous, the most 
successful explorations for water appear to have been made and 
would be most likely in the upper strata or within the surface 
deposits while by boring deeper we are likely to get water tinged 
with salt or some other minerals in the Western peninsula of 
Ontario. 

Two sections across the Western peninsula, as given in the 
Annual Report of the Geological Survey, Vol. 5, iSqq-'qo-'qi, 
and which were made from observations collected from a large 
number of salt, oil and gas wells sunk in different parts of the 
district, admirably show the strata underlying this portion of the 
Province. 

The conditions are such that we might expect water to flow 
to the surface from porous strata of lime-stone or sandstone in 
the district west of Strathroy while east of this the water would 
not come to the surface unless^ in the comparatively deeply 
/eroded river valleys that sometimes cut considerably into the 
-i^ock strata. ) 

The great depth of the surface deposits over much of the 
Province seems to indicate, however, that they are the most 
promising field of exploration, for potable water that may be 
used for commercial and domestic purposes and they certainly 
contain an inexhaustible supply in places where it can be made 
available. 

It is with considerable diffidence that the foregoing 'is sub- 
mitted as I find that the subject is practically an unexplored 
field and there is very > little literature or data that will apply to 
the Province. However, there may be a number of the members 
who are interested in ^ the subject and may have made a study of it 
and I may look to them to criticize and correct any statements 
;that may seem to be not borne out by the facts. 
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DISCUSSION. 

The President — As Mr. MacPherson states, I think this is 
one of the first papers to deal with artesian wells as occurring 
in this province, or rather dealing with the development of under- 
ground waters. It is mentioned in the paper that the Town of 
Berlin has an artesian well water supply. The original water 
supply there was a little pond, which was very soon dried up^ 
and since that time about a dozen artesian wells have been put 
down, most of them eight inches in diameter, going down ^n 
average of 150 feet without reaching the rock. At this average 
depth water was struck in gravel, and would rise as stated 
about seven feet above the surface of the ground, and in that way 
a limited water supply has been secured for the Town of Berlin, 
with a flow from the wells of about 700,000 imperial gallons per 
day, which just about supplies the needs of the town at present 
except in the summer time. I do not know what we will do next 
summer; probably we will have some more wells by that time* 
In the Town of Waterloo adjoining they h^iye secured an ample 
water supply. Of course, as it was a smaller town their needs 
are not so great, but by putting down three seven-inch pipes 
about 100 feet in depth they have secured upwards of half a 
million gallons per day of very good drinking water. This book 
that I have here shows one of these wells a few minutes after 
being struck; and that is right in the heart of the town. It 
illustrates the point that engineers should not begin any ex- 
tensive water works investigations before they put down a pipe 
to test whether they have not right in the heart of the town a 
better water supply than they can get by going miles out. 

Mr. MacPherson spoke of the artesian well water that they 
have got in Gait. At one time it was recommended by the 
engineer they employed to report upon water supply, to go out 
to a lake about three miles from the town, which would entail 
an expenditure of about $10,000, I think, at the lowest calcu- 
lation, and this was avoided by digging a hole right at hand 
at a very small cost, comparatively speaking ; and they got 
the water at their pumping station. Engineers in the future 
will be looking to the best interests of the municipality em- 
ploying them if they will request them generally to put down 
an artesian well. Of course, I do not mean where they have the 
great lakes to draw upon that they should spend monevJn this 
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way, but where there is no wkter supply close at hand you don't 
know what you might strike 100 or 200 feet below the surface. 

Mr. Van Buskirk — I am rather surprised at the President 
making a statement that this is the first paper on the subject of 
artesian water. I think I recollect a gentleman, who belongs to 
the Association, reading a paper after having collected infor- 
mation on the subject, and who has probably more to say on this 
matter than any of us. 

I do not altogether agree with some of the remarks of the 
President on the question of advice to the municipalities, because 
, there are many places where the artesian water is not by any 
means as good as the water 'on the surface, not only for the 
purpose of domestic use, but especially for the use of railways 
and manufacturers. The railways will not use artesian waters 
if they can help it, especially when it comes through limestone. 
In many towns the revenue from railway companies is a con- 
siderable item, which must be considered, and unless we are 
unable to adopt some other method of supplying water it is very 
doubtful whether it is always desirable to use artesian water. 

The President — I do not always deem it advisable to look 
for artesian water, only in the event of there being no water 
supply close at hand. Before going any distance to reach a 
surface water supply it would pay to make investigations as to 
the underground waters. Of course, the data might already be 
ajt hand through private individuals having sunk wells ; and if 
they have got water so impregnated with mineral that it would' 
not be suitable for water supply, of course there is no further 
investigation needed. 

Mr. Van Buskirk — I do not refer to water impregnated with 
mineral matters. I refer simply to the hardness of water. The 
Whole denunciation is on account of that; and, although our 
public may not be very much averse at the outset to a hard water, 
its objections will soon be made; it has come to that in every 
other part of the globe, and machinery must be put in for soft- 
ening the water. Where it is at all possible to get soft water 
it would be the best thing to get it. I prefer the soft water in 
all cases; that is my own personal opinion, and I think in future 
the public will demand it. The business of the artesian water 
supply is new, and is very attractive, no doubt about that. You 
can » dig a hole at your pumping station and get the water ; in 
many cases it is the only thing to do, but in future I am. satisfied 
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the public will demand something better, and there is no doubt 
that the bacterial system of filtering water with sand filters will 
^ive us a perfectly pure water; and moreover, it is not hard — 
that is the main point. 

The President — Mr. Van Buskirk seems to assume that 
.artesian waters are necessarily hard. Well, of course, they are 
'harder than the rain water, in this province at least. But in 
Berlin \\e have secured an artesian water supply which is, on the 
.authority of the Provincial Board of Health extremely low in 
the scale of hardness. The first requirement of a water supply 
is to give good drinking water to the people of the town requiring 
the supply. If they can be given it so soft that it will make good 
water for boiler purposes, all the better; but it seems to me it 
is the duty of the manufacturers themselves to soften the water 
for their own use. We find if you give beautifully clear, pure 
water for drinking purposes that the townspeople are quite 
satisfied, and do not care much whether it is going to scale the 
boilers or not. ' 

We have with us, as a visitor, Dr. Bryce, Secretary of the 
Provincial Board of Health, and we would be glad to hear from 
•one who has had extensive experience in artesian water supplies. 

Dr. Bryce — I thank you, Mr. President, for the opportunity 
of making a few remarks on this paper. I know of no subject 
which combines the several arts of the engineer and the Health 
Officer more than that of the question of artesian wells. It was 
my fortune years ago to live at the College in Guelph, and I then 
was responsible for the recommendations which I made as to 
the sources of water supply for that city, and since that time in 
my present work I have naturally felt an interest in the subject. 
I know pretty nearly all the sources of the public water supplies 
in this province, and the variations in the constituents which are 
found in the water is one of the most interesting things I 
Tcnow of. 

We may divide water into five classes, quite different from the 
analysis of a standard water which we get in our older chemistry 
books. We all understand how that is. We have a Laurentian 
region towards the north giving us a water without a fragment i. 
of lime in it. We have got the waters of the upper lakes almost 
free from lime — I think about . one to two degrees of hardness. 
W^ come around to Lakes Erie and Ontario, and there is seen 
a certain amount of lime as we see the water from rivers flowing 
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over the limestone coming into these lakes. The hardness of 
water of Lake Ontario is about eight in the scale — ^wholly dif- 
ferent from the upper lakes. Then we have our river waters, 
some of which are really hard, some really soft, as the Ottawa, 
flowing from the Laurentian region. And then we come to this 
class of artesian waters. Both you, Mr. President, and Mr. Van 
BuSkirk are right concerning the difference in hardness in these 
artesian waters. , Mr. Bowman is also quite right in speaking 
about the relative softness of the artesian water of the Berlin 
supply. Only last week we made an analysis of this water. After 
usihg artesian wells for several years in Goderich they gave them 
up some time ago and went to the lake, with the result that 
we have had outbreaks of typhoid fever there, because the sewage 
of the town happens to run into the Maitland river, which empties 
into the lake not far from the supply, so that they might better 
have stuck to the hard water. There is another most interesting 
thing in connection with waters, namely, the amount of other 
compounds in them; for instance the amount of organic matter. 
One could hardly conceive that water down 130 or 140 feet below 
the sand would have a high amount of organic matter; yet the 
samples from Aylmer analyzed quite as high as the waters from 
the bay at Parry Sound, giving 3 parts of free ammonia and 0.24 
of albumen ammonia in 1,000,000 parts of water. Of course, it is 
at present in a different combination, there being no notable 
nitrates present, reduction having taken place. One wonders 
how it is that so deep a water should have organic matters so 
high. The only explanation apparently is that it is on the top 
' of those rocks in which are those organic matters which seem 
to make coal oil. Certainly such water has no sanitary differ- 
ence, because it is absolutely pure microbic matter, and thus the 
effect upon health could not be bad. The other element in ^uch 
water is the chlorine. We have had some experience in this. 
About ten years ago* the Town of Kincardine required water. 
The great lake was in front of them there. There were also 
springs where they could gather emerging water on the clay 
under the sands near the lake shore. Tsaid to them: "If you 
take lake water, you will have to filter your water or filter your 
sewage.'* In the meantime they discovered that they had an 
artesian well in the town ; and one engineer of an American 
company went home and reported upon what had been stated 
by the previous engineer regarding the proposed sources, and 
informed his people that there was a splendid artesian well to^ be 
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had. But No. i got back at him by having it analyzed, and 
found that it had i,ooo grains of common salt to the gallon. 
The whole explanation was that the boring had been for salt 
through the upper limestone, in which was abundant water, down 
to where the salt formation was. They had gone for salt, and 
they got salt water, but the water did not come from where the 
salt was. The water came from the underlying rock, about 120 
feet, and after boring for salt the water dropped into the boring, 
dissolved out sah, and came up as an artesian well supplying 
1,000 grains to the gallon. The result ended in taking the water 
from a well on the sandy lake shore, into which sub-surface and 
lake water both filter. 

I could go on relating to you the conditions under which 
many of these artesian waters occurred. I know fifty cases in the 
Province of Ontario which are most interesting. I know nothing 
more interesting, from the uncertainty as to what you are going 
to get as you bore down. Then, 230 grains of salt per gallon 
occurred in the Chatham well, but the closeness of the clay 
seemed somewhat to prevent the water from coming with any 
great force, and the supply proved insufficient. These wells are 
lower than the lake, and whenever Lake Sinclair got stormy the 
influence spread rapidly to those deep waters, and they came 
up milky in appearance, and there would be a foot or two increase 
in the head of these artesian wells' supply. I presume the influ- 
ence — that is, the pressure on the water, caused it to flow up a 
foot or two, and compression of air in the water caused the milky 
color. 

I asked Prof. Galbraith whether my explanation was correct 
in regard to the Newmarket artesian wells. The borings go 
down below the level of Lake Simcoe, and the water in the deep 
water-bearing sand would naturally flow out into Lake Simcoe. 
However, the artesian well exists there, and they have taken 
the public water from there; and the professor agrees with the 
supposition that the sand, plus the lake pressure, prevents the 
outflow of water in the water of the lake as readily as the head 
of water causes it to be lifted up a tube or boring rather than to 
force itself through the sand. The water comes up through a 
boring, which is down some 130 or 140 feet. 

These are but a few illustrations; and certainly I know of 
nothing that is more interesting to the geologist, the engineer 
aud the health officer than this whole question of artesian waters. 
Fortunately in this province we have these artesian wells ini every 
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corner; even as far north as Huntsville, on top of the Lauren- 
tian, they have an artesian water supply. I may say in regard 
to the question of goitre that a great deal has been said in regard 
to the lime in water for the last thirty or forty years as a cause 
of it, but I regret to find that no one has yet discovered anything 
on the subject. We were told years ago that the goitre of the 
valleys of the Alps was due to the existence of lime in the water. 
Now it happens that goitre is prevalent in many, of the valleys 
of the granite rocks where there is no lime. So much for the 
theory of lime in water. I heard also from one of our doctors, 
who has a large practice in this special work, that the chief 
numbef of his goitre patients come from the Laurentian dis- 
trict, a district where there is no lime. Personally, I think 
that the goitre has more to do with the habits of life in the 
matter of diet than anything else; and I would say in answer to 
Mr. Gibson that I am quite certain that the amount of lime that 
is in our various foods, such as meat products, is probably ample 
for all our purposes, and that the amount of water that anyone 
is going to drink from Muskoka is not going to seriously affect 
the question. As you know, boiling water takes out much of 
the lime; and after boiling your house water it is, relatively 
speaking, soft water any^yay. I confess that there is not enough 
of practical importance in this question of lime as the cause of 
goitre to interest me very much. Personally, I am convinced 
we had better stick to the waters than any other source of drink 
supply. 
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{This Assofiation is not responsible as a body for the opinions expressed in its Papers 
by Authors.] 

SOME PUZZLES IN OUR MINING LAWS (Ont.) 

By a. J. RUSSELL. 



Considering their rigid adherence to straight lines over 
swamps, lakes and crags, with fly and rain accompaniment in 
summer, and deep snow with 40 deg. F., below zero in winter, 
and a beautiful combination of the two in spring, surveyors are 
the hardest worked and most uncomplaining people on earth, 
and it should not be considered surprising if, after one third of a 
century of such experience, an occasional crank like myself is 
developed, especially, when you add to the foregoing, the mental 
strain of striving at the interpretation of the ^'elegant" (as a 
Yankee legal friend of mine calls them) Mining Claims Clauses 
of the Mines Act. 

I desire to warn my poor struggling brethren of the ordeal 
they will have to undergo in their endeavors to "catch on" to the 
-Q. E. F.; viz.: a correct delineation on the ground, accompanied 
by the usual plans, etc., for Lease or Patent — a survey which you 
-can conscientiously accept pay for as being "according to law." 

The Regulations for Mining Divisions, approved by Order- 
in-Council of September 15, 1897, would apparently indicate that 
the Government, for which the Mining Bureau must assume the , 
responsibility, had hatched — so far as Mining Claims were con- 
cerned — a series of Clauses which placed unlimited powers in the 
Tiands of the Commissioner of Crown Lands, the Bureau fondly 
imagined they had evolved an improvement in the Dominion 
and British Columbia Mining Laws, though I am quite certain, 
the present Director of Surveys would not endorse such im- 
practicable regulations. 

On the 29th January 1898 these regulations were "revised 
and amended," and finally on the 27th May 1899 they were again 
polished up by an Order-in-Coun^il, and eventually, after nearly 
two years of experience and tinkering, we have been given 
superficially clear and concise "Regulations re Staking out Loca- 
tions in the Unsurveyed Territory of Ontario." ^^ 
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The clauses I desire more especially to draw* your attention 
to are Nos. 6, 7, 8, 9, 10, 14, and 16. 

How, in the first instance, the great bulk ot explorers and 
prospectors of limited education and means, and eventually the 
surveyors, are to manage to comply with those regulations is a 
cotiundrum. To begin — ^the surveyor^ is not given a starting 
poirrt, and consequently has to toss up for the choice of position, 
or act on the advice given in an able paper on ^^Descriptions," read 
before this Association by our eminent confrere, Mr. Otto Klotz, 
where he says: 'The law certainly does not constitute the sur- 
veyor judge in such matters, but law is supposed to be the incar- 
nation of common sense, and he makes his survey and description 
accordingly/' 

Taking the clauses seriatim: 

Clause 6 requires that corners shall be marked by a post or 
iron bar; and surveyors, of course, would be delighted to have 
such a precise point as an iron bar to connect with, but such 
refinements are cpnspicuous by their absence, and in some cases 
not even a post is in evidence. Occasionally a large stump does 
duty for a post, interfering with the placing of a transit at the 
corner; and again a tree, and sometimes even several trees, all 
intended to indicate one common point — very mystifying and 
provocative of gores and augmentations. What a field of work is 
thus being provided for an unscrupulous, I was going to say, 
surveyor (but that would be a libel on our profession), or a less 
scrupulous brother of the legal fraternity. 

Clause 7 states that a location staked out '' shall be a square " 
of so many acres; the older regulations read, '' not to exceed " 
so many acres, which was much more rational, as we know that 
mathematical exactness being impossible, the saving reservation 
of '' more or less " enters into all such measurements. What do 
you say to an allowance margin in excess of 30 per cent. ? Surely 
such liberality must have been learned in the same old school that 
produced a surveyor, who laid out a large timber limit and handed 
in a beautiful pictorial plan, but unfortunately, when his notes 
were checked therewith, and his attention drawn to what was 
deemed a glaring discrepancy, he naively remarked: "See here, 
if you fellows are going to make such a fuss about a mile or so 
this matter will never be settled." 

A prospector with good, long legs should be in demand for 
pacing the sides of claims, so long as he acts " on the square," for 
surely that should be adhered to, as it is much easier to approxi- 
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mate to a right angle than with one^s legs as a pair of dividers 
to measure, within a reasonable limit, amongst hills and swamps. 

Clause 6 also requires that the boundaries shall be laid out 
east and west and north and south astronomically, but the results 
on the ground are apt to recall the famous arguments respecting 
the disputed , north-western boundary of the Province of On- 
tario, when they were endeavoring to elucidate the meaning of 
" northward " from the forks of the Ohio and Mississippi rivers. 
It was then contended that northward might mean " in anorth- 
v^ard direction, but going easterly or westerly" ; any line, in fact, 
having an inclination, be it ever so slight, northerly from east 
or west; and I presume, in places where local attraction or oblique 
mental vision prevails, an equally liberal interpretation might be 
allowed. 

Clause 9 refers to a method of indicating the true position of 
a corner which falls in a lake. It says such a corner " may be 
indicated by planting at the nearest suitable point a witness-post 
with certain marks ther&on,'' and thus leaves it optional with the 
locator to plant a witness post or not as he pleases. 

The change of the former appropriate' name of *' Mining 
Claims " to " Mining Locations,'' thereby confusing the term 
with the nomenclature in Clause 28 of the Mines Act in the last 
Revised Statutes relating to the actual survey by a surveyor ,of 
a mining location (in the sense in which it has always been here- 
tofore understood) is in reality a retrograde step, although 
apparently giving force to the clauses I have criticized. The 
result apparently is that " any person," on payment of $10 for a 
miners' license, can practise surveying (?) in the field, whether 
a British subject or not, quite regardless of the conditions , 
imposed on the members of our Association. 

On a first perusal of the regulations the uninitiated might 
imagine that the Bureau had evolved a perfect set of rules, and 
when I quoted them for the first time to my professional brethren 
the usual remark was, '' It appears quite simple. It's a perfect 
square. You commence at No. i post; run south (ast.) fifteen 
chains; thence west (ast.) fifteen chains; thence north (ast.) 
fifteen chains to the point of commencement." Such exactness 
we do, indeed, see carried out in the location and survey of 
mining claims on Dominion lands or in British Columbia. 
Where No. i post is a governing point, and the direction towards 
No. 2 post as governing the alignment, w^hich may be in any 
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direction, but our claims have corners, which have been staked 
out, and presumably must be perpetuated; in fact, I am officially 
informed that a surveyor must join the pomer-posts by straight 
lines, so that all the "shall he's," and "astronomical," and "fifteen 
chains," and "square," and "2^J^ acres," really have no exist- 
ence except on paper. 

Well, gentlemen, not wishing to arouse ill-feeling by arbi- 
trary action, and taking it, of course, for granted that the framers 
did not know what the outcome might be; hoping also by 
diplomacy to arrive at a happy solution of some of the puzzles, 
I wrote, July 28, 1899, asking the Department of Crown Lands 
how, under certain contingencies, I should proceed to make a 
survey. The reply was delayed for nearly three months, until i6th 
October, by which time I had decided to withdraw from that 
unfortunate division. And a rumor obtains that there were 
widely divergent opinions amongst those who were consulted 
in the matter^ and who might be held responsible for the con- 
sequences as to what form the reply to -my letter should take; 
some one even venturing the opinion that the lines a^ blazed 
should be followed. This may be law, but I do not think any 
surveyor would undertake the contract for making such a survey 
for $100 a mile, even were it at all possible. Here several 
sketches were shown on the blackboard, exhibiting the errors 
that come in under the present system. 

It is needless to go into details respecting the various surveys 
that were made, and the multiplicity of combinations developed. 
The diagrams coupled with the regulations afford, to even an 
unprofessional critic, ample opportunity for mental gymnastics. 

Several rather novel ideas^joriginating in the Bureau in its 
attempts to further instruct the explorer when at sea, respecting 
staking and eventual survey of claims, have come under my 
notice, but I believe enough has been already exposed to con- 
vince this Association that it is time to draw the attention of 
the Government to the serious consequences which must follow 
from an adherence to the unfortunately impracticable Acts and 
Regulations, as they now are and have been for several years 
past. I have touched on some of the instances which have 
already caused much trouble and heavy expense, and, if I am 
rightly informed, the Government is either unable or unwilling 
to attempt an ipterpretation of its own Acts. 
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The British Columbia Regulations, respecting the staking 
out of claims, result in a heterogeneous-looking collection, when 
a group of contiguous claims are surveyed, but the discoverer 
of valuable mineral can, in a very brief time, mark out to the 
best advantage, and in an indisputable / manner, the dimensions 
of the land he is entitled to. The final precise location of the 
corners and definite boundary lines is left to the surveyor, the 
explorer having but three posts and one line to mark, thus 
avoiding all the entanglements resulting in after years ,from, as 
in the present system, having three lines run on each side, viz.; 
The first, a blazed one, by the explorer; the second, a trial jline 
,by the surveyor, and the third, the final line, a blazed one, also 
bjr the surveyor. , 

If the Government are wedded to the present corner and 
boundary system, it would be, well to add an explanatory clause 
to the effect that reasonable approximation to the alleged ideal 
was expected, and that the explorer should, for his own sake, 
as well as in the interests of those who might follow him, run a 
visible picket line (not blazed) from post to post. This would 
be a vast improvement on the original non-apparent (blind?) 
line, and a step in advance of the blazed curves and kinks now 
to be found. Th^ corners should invariably be large posts, well 
driven in the ground, and surrounded, where convenient, with a 
pyramid of stones, which would be in evidence were the post 
destroyed by fire. The corners should also be tied in to bearing 
trees, the kind, dimensions, distance and direction, being recorded 
with the local inspector. Where a corner falls in a lake, the 
witness post should invariably be assumed as being north, south, 
east or west, as the case may be (ast.), from the actual corner! 
The prolonging of the land boundary, should not be tolerated, as, 
when that distance is short and the* described direction seriously 
out, an absurd and annoying enlargement of error must follow. 

Before closing, I desire, on behalf of the genuine explorer, 
to press two matters. The first is that when a- license is pur- 
chased, either from thfe Crown Lands Department direct or the 
local inspector, it should be good ior its face value as a license 
in any part of the Province. The next is one deserving of imme- 
diate attention. In staking claims, the " one man, one vote " 
pnnciple is, I trust, the spirit of the law, and the buying of 
, licenses on behalf of " his sisters, his cousins, and his aunts '* 
should be entirely done away with, otherwise the man with many 
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<iliase8 can lock up a large block of land, to the manifest dis- 
cpuragement and disadvantage of the really poor explorer, of 
whom, as, indeed, can be sometimes said of more than one 
surveyor I could mention, $io occasionally represents the amount 
'Avhich overlies his proverbial *' bottom dollar/* 



DISCUSSION. 

Mr. Van Nostrand — This paper is from Mr. A. L. Russell, 
of Port Arthur. The paper has just arrived, and I have had no 
time to read it over, previously, but I hope there will be a 
. discussion. 

Mr. Speight — I am sure we would all like to hear from our 
old friend, Mr. Blue. 

Mr. Blue — This is the first opportunity I have had of attend- 
ing the meetings of this Association. I have been reading 
your reports for years and I do not remember to have come 
across a paper in all your published proceedings that has struck 
me as forcibly as this paper has. I know something of the mat- 
ters which have been criticized by Mr. Russell, and I am not a 
little surprised at the number of complaints he has made. Why 
Jie should speak so much in detail in the discussion of the 
matter or why he should fail to comprehend what I conceive to 
be the clear and transparent meaning of the Mining Act, I do 
not understand. He tells us that he decided there is no starting 
point in surveying this kind of claims. Just allow me before 
referring to that, to refer to his criticism of the use of the term 
"mining locations" in the Act as distinguished from mining 
claims; a mining claim was held under a license, and the 
tenure was simply one of holding and working. But many ol 
the claim holders said we want something more permanent than 
that when we come to dispose of our interest to prospectors, 
the great majority of whom are simply prospecting in order to 
discover some valuable deposit of mineral which they may place 
on the market, not which they themselves may work. Well, we 
regarded that as reasonable and provision was made under which 
a mining claim might be surveyed and taken up as a mining 
location under the provision of the Act relating to mining 
locations. 
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Mr. Russell says that there is no starting point in the survey. 
The regulations of the Act itself are quite distinct. The start- 
ing point is the post No. i, which is the north east corner post 
of the claim, and in the staking out of a claim the regulations 
under the Act call for the plaiiting of a post of iron or wood to 
distinguish it. It is not the fault of the Department if a pros- 
pector knows the provisions of the Act, and yet marks his point 
with a stump or stone or any other article. If he does so he is 
simply not carrying out the provisions of the Act, and if the 
inspector should go into his locality he can require him to do so. 
The regulations of the Act fixed four different marks on a claim, 
Post No. I, Post No. 2, Post No. 3, Post No.^ 4. They are 
required to be at a certain distance from each other and it is 
assumed that the lines between them are to be run as astro- 
nomical lines. We all know pretty well that prospectors ^re 
not able to run astronomical lines with the use of their com- 
pass, and that country is rough and rocky with a great many 
inequalities. We have, therefore, not made any provision in 
the Act to require the exact measurement or exact lines. 
But if the complaint is made to the inspector that a claim- 
holder has not run his lines astronomically or if the boundary 
lines are in excess of the lengths described in the Act, and if com- 
plaint is made to the Inspector, he has simply to call in the 
services of a surveyor and to run the lines astronomically, and 
what I say is that the limits as described in the Act start out 
from one post. It is, therefore, quite incorrect on the part of 
Mr. Russell, if I understand him aright, to say that there is no 
starting point in the survey of a location. 

I have already referred to his complaint in regard to the 
excessive area. There is no doubt, I think, in the case of some 
of the claims there has been an excess of area as staked out; but 
the Act remedies that matter. It is only necessary to make com- 
plaint to the inspector and a correction is made. 

I understood him to say again that we had introduced a 
provision into the Act which gives to a licensee the authority 
of a land surveyor. There is no provision pf that sort in the Act 
or the regulations. The licensee who takes out the license, for 
w^hich he pays $10, has the privilege of staking out his claim; 
but that does not constitute him a licensed surveyor, and his lines 
^vould not be recognized as the lines of a licensed surveyor. 
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ThQ Special case that Mr. Russell has used for his illustration 
involves some difficulties ; but in my judgment they are diffi- 
culties which to a large extent have been created by Mr. Russell 
himself. Mr. Russell appears to think that the Government have 
had some difficulty in understanding the Act and the regulations 
themselves. I know that this is not the case. A memorandum 
was submitted to the' Government. It was considered by the 
Attorney-Generars Department, and it was agreed to; and these 
surveys will be carried out in accordance with the interpretation 
put upon it by the department, which, I think, is a clear and 
common-sense interpretation. I do not see myself where the 
great difficulties come in that trouble Mr. Russell; perhaps they 
would be obvious to you who are practical surveyors. I should 
be glad to hear what you have to say on the subject. 

Mr. Kirkpatrick — Well, I have not very much to say, because 
I have not entered into this question before. But Mr. Blue says 
that it is now before the Department. You will notice that in 
the Rules and Regulations it is provided that the parties shall 
blaze out the lines. Well, I have heard from different surveyors 
how this is done: that they do not pretend to range a line at all, 
but that they look ahead, and they walk around, and they blaze 
a tree here and there; and in one case, when a man got to the 
corner, he rolled down an embankment about 100 feet, and he 
put his mark there because he did not want to climb up again! 
The consequence was the blazing was here and the post ther^. 
I would suggest that the line be picketed, and not blazed. The 
man after taking his compass and getting his course, should put 
in a picket; it is not a very great distance to run in any case, 
and if he jus,t cut out some of the brush that was in the way and 
picketed these lines so that anybody could see them, they would 
remain visible for a year or two, or perhaps longer, until he could 
get his claim surveyed. 

Mr. Blue — At what distance are the pickets? 

Mr. Kirkpatrick — Oh, the distances vary. If they are going 
to run over a hill, they have either to use very long pickets to 
get over, or they have to use a large number of pickets. Running 
on a level, I think that five chains is about what surveyors hav^e 
between pickets. The lines should be picketed out and the posts 
planted. 

I do not exactly understand Mr. Blue's remarks about turning^ 
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a mining claim into a location. As I understand it, they call them 
mining claims always. 

Mr. Blue — They are not mining claims ; they are called 
mining locations. 

Mr. Kirkpatrick — I do not understand that. 

Mr. Blue — My understanding is that when^ surveyed they are 
mining locations. 

Mr. Kirkpatrick — I do not think that that amounts to a row 
of beans. ^ 

Mr. Blue — This has been the custom for years. 

Mr. Kirkpatrick — A mining location is defined in the Mines 
Act as being an area of 40 to 320 acres. 

Mr. Blue — A mining claim is there defined also. 

Mr. Kirkpatrick — Not in that clause. That is where I think 
Mr. Russell's difficulty has arisen. If the Mining Act had 
specified that a mining claim on being surveyed should be 
declared to be a mining location, it would be a mining location; 
there is no gainsaying that. There is nothing else I can say on 
this matter. I am not prepared to criticize what Mr. Russell 
has said. 

Mr. Speight — I can quite understand the difficulty that the 
prospector would have in bjazing out a line and coming within 
the limits of the Act as far as the distance specified is concerned. 
It is an exceedingly rough country; many of the hills there are 
very high. I happened to meet Mr. Russell up in that country. 
I was running some lines for the Government, and he was then 
surveying there. 
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AZIMUTH AND TIME BY OBSERVATION ON 

POLARIS. 

By CYRUS CARROLL. 



The paper by Mr. Stewart published in the Proceedings for 
1899 is certainly a very useful one, as it gives formulae for re- 
duction of observations. 

I, for one, shall not attempt to follow out the brain twisting 
-calculus by which he obtained such admirable results, — life is too 
short, and besides, I don't know whether I could do it or not. 
I am content to take his formulae for granted — the same as I do 
our tables of Logarithms and in fact all our Mathematical tables, 
iJiough not entirely ignorant of the means by which they were 
made. 

I am speaking, of course, for myself only, but I think most 
surveyors have, openly or secretly the same mind about these 
things, I have said that it is most useful, but that -depends. 
For topographical or for astronomical work in an observatory, 
with all required assistance, with instruments in perfect order 
{probably not much used), it is necessary to be so exact that 
the error will be too small a quantity, to be assignable, will in 
fact be exhausted. 

But for timber limits, mining locations, subdivision of Town- 
ship$, subdivisions of sections or lots, an approximation as near 
as 20" to the true direction is as near as it is pi any use to make 
it, being only six inches in a mile, which unless the line be run 
with two picketmen, back targets, setting two or three points 
forward, at a quarter mile apart, testing to see if all is in line, 
and then on moving forward, test the last few points back- 
wards, aligning on the target, using tacks and shingle nails as 
poinjs, — I say unless the line be so run the deviations from a 
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Now OP - JSP^ - SO'^ = 74417^ - 15962 = 4118 

Rad. X OP Rad. x 41 18 Log. Rad. = 10.009000 

A Z ^ = . ** 41 18 = 3.614686 

Cos. Lat. Cos. 43° 39' 36" 

13.614686 
Log. Cos. 43* 39' 36" = 9-85940^ 

Log. A Z = 3-75527^ 

.-. A Z = 5692" = i"* 34' 52" 

O S 1596 
Nat. sin. WPS = = = 0.36126, .-. Arc WS = 21^* 10' 40^* 

5 P 4417 
21° 10' 40", in Sid. time = ib. 24' 42" ; in Solar time == ih. 24' 39" 

Add. Solar time at W = i8h. 52' 42^* 



Time of Observation = 

Comparing Azimuth - Mine = i^ 34' 52" 

Mr. Stewart's = i"* 34' 47" 



Difference only 0° o' 5" 

Place of Observation west of Standard, in Sid. time = 

in Solar time = 

Add my time as found = 

Standard time = 



2oh. 1/21'' 



oh. 17' 35" 

oh. 17' 34'' 
2oh. 17' 21'' 

20h. 34' 55- 



Hence it appears, that if I had used his watch, I would have 
arrived at the same result practically, as the 12" error in the 
watch would have made no material error in the azimuth. 

■ I find that if I take the observation at 2h. 45' after elonga- 
tion and make. an error of i' in altitude, it will vitiate the azi- 
muth i' 15" and 2 minutes in time. Hence an error of i' in 
time would make an error of a little over 30" in azimuth at 
that point. 

An error of i' in time or in altitude will have but very 
little effect at ih. from elongation and net too much at 2 to 
2^ hours. 

This leaves an interval of 5 hours in which this sort of 
observation may be approximately made. I have never yet had 
to wait long. It pays to have a good reliable watch, well reg- 
ulated, .and to make a note of its rate, and a quadrant or sex- 
tant, a big one (not the little round pocket toys) with which 
to take altitudes properly. 
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with hours numbered from midnight to midnight and calcu- 
lated for 4h. 46' W. 
For the purposes of ex- 
planation, I refer to fig- 
ure I which is the circle 
of apparition. The up- 
per transit of the star at 
U-=i2h. 53' 43" (per 
Canadian Almanac). 

W its west elonga- ^ 

tion, S is the star, P the 
pole, SO a perpendicu- 
lar let fall from S on 
WP meeting it at O. 

SO=Latitude — Alti- 
\ tude. 

SP=Polar Dist. (per 
Almanac). 
For the t)nrposes of azimuth the triangle S.P.O. may be treated 
as a plane triangle, with its sides expressed in seconds as units 
of' linear measurement. ' 

With the given parts SP and SO, I find the angle SPW, 
the measure of the arc WS which is the time after the elonga- 
tion. 

And with the same SP and SO, I find OP which I treat as 

^if it were the Polar distance and as if the dotted circle were the 

path of apparition. I use his longitude for the 4" correction 

in the time of the upper transit and to bring my time to the 

standard time that Mr. Stewart uses. 

Here is the preparatory arrangement of the data. 




FIG I 



Time of upper transit (Can. Almanac) 
Correction for 4h 46' to 5h 17' 35" 
Solar time of upper transit 
Arc U.W. = in sid. time 6h 00' 00" 

In Solar time 
Solar time of West elongation 

The Latitude = 

— Altitude = 

OP 
Polar Dist. per Almanac = S P = 



i8h 



i2h 


53' 


45° 






4" 


i2h 


53' 


41" 


5 


•59' 


i" 



52 



43° 39' 36' 
43" 13' 00" 






26' 3b" 


1596' 


= ^' 13' 37" 


Digitized by v; 


4417' 

lOOQh 



42" 



PAPERS READ. AZIMUTH AND TIME ON POLARIS. I75 

Straight line will be more than 20" or 30" of azimuth would 
cover. 

Students fresh from college, who "know it all," will ridicule 
this, but old surveyors like myself will know it is true. The 
one year's apprenticeship is not sufficient to enable any one 
to understand and handle a transit with all the nicety required, 
more especially if his practice is in the usual way of setting the 
instrument up over a hole in the ground, and sighting to a big 
unshapely picket, shaking in the wind and its upper end not 
always staying where it was put by sighting from the instru- 
ment. Then again, he may not go out once in a week. 

An instrument 1,000 miles from the maker, in constant use,' 
not to say abuse, for months, in a range of 150° of temperature, 
will inevitably get somewhat shaky, and in such condition must 
be used. 

I use the tangent screw only in turning off the azimuth. 
This, is good in any case, but especially so with shaky tripod. 

I always use 'Tolaris" when I can. In fact, it has always 
been The Sun or Polaris with me. 

It is quoted of Delambre, that he had much experience, and 
that he deprecated the use of two stars, claiming that he had 
better results from one. 

I prefer to take the observation in twilight, when I can just 
see the star and the wires, without any artificial illumination. 

I place the transit in good daylight, plates at zero and 
clamped, select my reference object, if possible so near the line 
of the star that in moving from it to the star I need only to use 
the upper tangent screw. Then I elevate the telescope to the 
latitude which brings the star in the field, then clamp the ver- 
tical circle, and with one hand on its tangent screw, and the 
other on the plate tangent screw, I bring the intersection of the 
wires on the star, and note the time. Then I drop an oiled 
silk cap lightly over the instrument, so as not to distend it, 
and leave it till morning, but as a precaution against possible 
movement of the instrument I take the readings. 

I now take up Prof. Stewart's observation, using his -data 
but adding the observation for altitude which must be had for 
my purpose when I don't use the time. I don't make use of 
the time because he did not. I use the Canadian Almanac 
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The latitude is a vita} requisite as well as the altitude. The 
latitude is generally to be got at within convenient limits, by dead 
reckoning, .i.e., by course ^nd distance from some point where 
iti is known, or the sun can be used to get it, or by any star of 
which we have the declination. 

If we are nearly in time for the transit of "Polaris" across 
the meridian, we may use that, if not, then we shall be near the 
elongation probably, and if we use elortgation, the latitude need 
not be got so exactly. 

In the first hour before and after elongation, if we have the 
time within 5 minutes, it will be sufficient. 

The writer is aware that ihis solution of Mr. Stewart's ex- 
ample, is not absolutely and mathematically correct, but it is 
nearly so for azimuth — not 6 seconds <out, which is near enough 
for 96 perfcent. of the work of 90 per cent, of , the profession, that 
is if used within, say, 2^ hrs. of elongation. I would. not use 
it in getting the time, ;as there are easier and more accurate ways 
of doing that. 

As I cannot be present, I would ask that kind consideration 
be given to that fact. I would not be understood as under- 
valuing Mr. Stewart's formulae. I am glad to have them and 
shall use them when on the finest kind of work, but I think for 
practice such as most surveyors have, my method is pre- 
ferable as being shorter and rrlore simple. 

Its very simplicity will be a fatal objection to it, with some 
surveyors, but it ought not to be. 



DISCUSSION. 

Mr. Ross— This interesting paper by Mr. Carroll is before 
you, and I think we would like to have some remarks from Mr. 
L. B. Stewart. 

Mr. L. B. Stewart — On looking over Mr. Carroll's method, at 
first I was a little inclined to regard it as a rough one, but I saw 
there was a possibility of arriving at a method of finding the azi- 
muth from the data he used, so I have kept a few of the results I 
worked out some days ago. By his method he works out an ex- 
ample, and gets the same result. as I do within five seconds. I took 
the same example, and worked out the altitude of the star 
at the time of observation, and figured out the azimuth 
from that, using an extension 'of ^his formula, and I found 
its value to be equal to 5707".^ minus 20^.7, the difference 
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being 5686.6. This result agrees with the azimuth obtained in 

my example last year within a few tenths of a second; in fact, I 

call it 5687, so there is a practical agreement. Mr. Carroll gets 

the same result within five seconds. But the value of the altitude 

he uses is 43 degrees 13 minutes, and the value of the altitude ^ ^ | 

which I worked out from the example contained also 27 seconds, 

and I think that is where the difference comes in. I consider 

the method a very. good one if used in this form; using the 

simpler form of the equation, it might be in error to the 

extent of twenty-one seconds. Of course, for a great many 

purposes that would not be very important. It is evident on 

the face of it that the method cannot be used when the star is 

very far from elongation. If the star is ne^r the meridian a' small 

error in the altitude will have a very considerable effect on the 

resulting azimuth. 

Mr. Ross — I think we are doubly indebted to Mr. L. B. 
Stewart for the explanation he has given and the formulae he 
has worked out. 

Mr. Niven — I think we are very much indebted to Mr. 
Carroll for writing the paper, and to Mr. L. B. Stewart for the 
explanation he has given us. Of course, it would be a very nice 
thing to have this worked out so that people could get an obser- 
vation at any time. But up to the present time I must say that 
I have confined myself to elongation, preferring to put up with 
a little inconvenience and do something I am certain about rather 
than risk the other. - 

I move that the paper be received and printed. I would also 
move a vote of thanks to Mr. L. B. Stewart. 

Mr. Speight — I have great pleasure in seconding that. I am 
glad to see that there is so much in the paper to commend itself. 
Apparently Mr. L. B. Stewart has checked the formula that is 
given by Mr. Carroll with great care, and we must all say with 
satisfactory results. 

Mr. L. B. Stewart — Mr. Chairman, I think this method of 
Mr. Carroll's is a very useful one, as it gives the surveyor much 
greater latitude in which to work, a much greater length of time 
during which he can observe for azimuth; and, I think, even one 
hour after elongation, that by his method azimuth can be deter- 
mined, and should not be more than half a minute astray. 
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AZIMUTH BY POLARIS, 

Bv OrTO J. KLorz. 
Ottawa, 

The accuracy of the direction of Hnes of survey is becoming 
more and more important with the development and progress 
of our country. As many of our surveyors are engaged in lay- 
ing out new lands, establishing the astronomic courses of old 
compass lines, laying out mining claims and other work requir- 
ing the determination of the true meridian, it is thought that a 
few words on the azimuth observations on Polaris might be 
opportune. 

I think that, generally, an observation for azimuth is looked 
upon by surveyors as more or less of an undertaking. This 
should not be the case. Theoretically, the best time for taking 
an observation on Polaris is at elongation, for the element, time, 
has then its least effect. However, as the time of elongation 
(eastern) comes only at a convenient time from the middle of 
August onward to the latter part of October, i.e., the time varies 
from 10 p.m. to '5 p.m., the earlier summer months necessitate 
sitting up or getting up^t night at inconvenient hours, for mak- 
ing observations, besides running the chances of a cloudy sky. 
If, on the other hand, the surveyor adopts the method of observ- 
ing at any hour-angle, which too is a simple operation, he will 
be able to choose his own time and convenience, with satisfactory 
results. 

In connection with observations at elongation, it may not. 
be amiss to examine the effect in azimuth of small changes in 
latitu.de and declination in the data used. 

In the spherical right-angled triangle we have 

Sin A = Cos 5 sec 

where i4 = azimath, 5 = declination, and = latitude. 
Differentiating we ^et 

Cos A dA = Cos 5 Sec V sin rf (5 considered constant) 

or dA = tan A t^n 4> d<f> 
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by which we can find the change of azimuth for small changes 
in latitude. 

Taking for Polaris 8=88° 46' 26".72 (mean place for 
1900) and d<t> the small change in latitude as i' or 60", the 
c<:)rresponding change in azimuth dA is shown for various lati- 
tudes (covering the field work in Canada) in the following table: 



LATITUDE 


AZIMUTH 


1 

dA 


LATITUDE 


1 

AZIMUTH 


dA 


42° 


l"" 3^' 59" '02 


i".56 


54° 


2''05'09".4I 


3".oi 


43" 


i°4o'34''.8o 


i".64 


55° 


2°o8'i5".52 


3".20 


44° 


i''42'i5".62 


l".72 


56° 


2°ii'33'-55 


3"4i 


45* 


i"44'oi".8o 


l".82 


57° 


2°i5'o4"-59 


3".63 


46- 


i'4i'53"-68 


i".9i 


58° 


2°i8'49".84 


3".88 


47° 


i°47'5i".67 


2".02 


59° 


2°22'50''.66 


<-'5 


48° 


iVsfi'-ie 


2". 1 3 


60° 


2°27'o8".58 


4" -45 


49° 


i°52'o7".64 


2". 2 5 


'61° 


2°3i'45'-38 


4"-78 


50- 


i°54'26".59 


2".38 


62° > 


2''36'43".o6 


5''.i5 


51° 


i°56'53"-59 


2".52 


63° 1 


2°42'o3"-95 


5"-56 


52° 


i°59'29".25 


2". 67 


64° i 


2"'47'5o".68 


6".oi 


53° 


2°02'l4".27 


2".83 


65° ! 

1 


2°54'o6".38 


6".52 



The effect in azimuth increases rapidly with the higher lati- 
tudes as is evident, too, from the above formula Sin A=Cos.8 
Sec <t> The figures given in the last column correspond to 
those given in the Canadian Almanac as '*Secorid correction." 

It may be well to explain that all azimuth tables of Polaris 
for elongation, even when expressed to individual seconds, are 
in a measure inaccurate, inasmuch as a constant decHnation is 
used for the year, which of course, is not correct. The differ- 
ence in the mean and apparent declinations is sufficiently large 
1 — about three quarters of a minute — to cause a difference in 
azimuth of over a minute. Hence, one must not imagine to 
obtain correct azimuths from such tables to within a few seconds 
without considering the proper conditions. Any such tables 
are undoubtedly correct for the assumed data, but we must 
make sure that those data obtain for the time and place of obser- 
vation. 

Observations, otherwise careful, have come under my notice, 
where this consideration was neglected, and results were given 
to fractional parts of a second in azimuth, when, in reality, the 
azimuth accurately deduced, shows an error of a "handful of 
v^conds," so to speak. 
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Taking our formula Sin A =Cos 8 Sec. <t>, and again dif- 
ferentiating with respect to A and 8, for finding the relation 
between small changes in azimuth resulting from small changes 
in declination, we have 

Cos A dA = - Sin 5d d Sec. <f>. 
As Sin / = Cos A Cosec. 8 
t being tbe hour angle at elongation 
hence dA=- Sec. <p Cosec. t d 8. 

By the negative sign we see the azimuth decreases as the 
declination mcrjeases, or, which is the same thing, the azimuth 
changes with the same sign as the polar distance. As t is 
within the wide range of latitude in the accompanying tables 
nearly 90 '^j that is Cosec t=i (approx), hence we may write 
dA:^ — Sec <t> d S, t is equal to the complement of the 
azimuth plus the spherical excess, which is small. Since Sec. ^ 
is always greater than unity, the change in azimuth is always 
greater than the corresponding small change in declination and 
increases rapidly for high latitutes. 

From the general formula it is seen that the azimuth is al- 
ways greater than the polar distance, except at the equator, 
where the two are equal. In the higher latitudes the azimuth 
increases rapidly until the limit of .90° is reached in latitude 90° 
— 8 where Polaris is at elongation (eastern and western) at up- 
, per transit, and the hour angle is zero. 

The following table shows the change of azimuth due to i" 
change in decliniation, using same data as in previous table. 





LATITUDE. 


d A 


LATITODB. 


d\ 






42» 


'1-35 : 


5^: 


I-.70 






43° 


'1-37 


55 


i"-74 






44° 


1-.39 


56° 


i".79 






45° 


i".4i 


57° 


i".84 






46° 


i".44 


58° 


i".89 






47° 


i".47 


59° 


i''-94 






48° 


i'-49 


60° 


2".00 






49° 


i"-52 


61° 


2".o6 


, 




50° 


i".56 


62° 


2". 1 3 






51° 


i"-59 


63° 


2". 20 






52° 


l".62 


64** 


2".28 






53° 


i".66 


65° 


2''.37 
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/ 

We will now consider the observation of Polans at any hour 
angle, together with a time star in the same vertical, noting the 
times of transit of the two stars. 




In devising methods and formulae we must never lose sight 
of the end aimed at, or rather the accuracy desired. For in- 
stance, it would be misapplied energy to obtain a latitude to 
within a second of arc on an exploratory survey, and hence the . 
method of the former would not be desirable for the latter. 
Use a foot rule for measuring a board and a micrometer ap- 
paratus for a base line. With a minute-reading instrument don't 
give and don't expect results correct to seconds. Mathemat- 
ical formulae and tables can't produce a closer result .than the 
observation itself. Let there be no delusion with illusory , small 
quantities and decimals. As Professor A. W. Wright in .his 
admirable work ''Adjustment of Observations" says: "In a word, 
we cannot measure what we cannot see." This is in contrast 
with the illusory statement of Professor Merriman in his recent 
work "Elements of Precise Surveying and Geodesy" : "A good 
transit, having two verniers reading to half, minutes, can easily 
measure horizontal angles with a probable error of one second 
if proper, precautions be taken to eliminate systematic and ac- 
cidental errors." ^ 

Surveyors, as others, want to travel along the line of least 
resistance, whether through brule and swamp, or in taking ob- 
servations and computing them. The more formulae for the 
field confine themselves to the elementary and fundamental ones, 
the more they will be used, and for obvious reasons. 
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Referring to the figure: P represents the gole, S' and S Pol- 
aris and time star respectively, and Z the zenith. 

Between Polaris and a time star (as between any other two 
stars) at any instant, there is a constant angle equal to the 
difference of their right ascension. Were it possible to make 
an instantaneous observation of both Polaris and the time star, 
then in the figure the angle 8PS' would be equal to a — a', where 
a, a' are the right ascensions. However, as an interval elapses 
between observing the two stars on the same vertical, the con- 
stant angle is diminished by this interval, expressed in sidereal 
time, that is 

(a— a') — (t— t') =A= SPS' ^ 

where ^ and r are the observed times of transit over the ver- 
tical. Now in the triangle 8P8' we have PS, P8' the polar dis- 
tance of the two, stars, i.e., the complement of the respective 
declinations, 90° -8, 90"=^' and the included angled. Hence, 
by Napier's analogies, and the logarithmic tables we readily 
find the parallactic angle. 8 

Then, in the triangle 8PZ we have PZ the complement of 
the latitude =90° — <t>, P8 and the angle 8, hence, by the simple 
sine formula, the angle PZ8 is obtained, which is the supplement 
of the desired azimuth of Polaris, or= '^ — A. 

This method, which does away with the use of the hour 
angle of the time star, is rigorous, simple, expeditious and ac- 
curate, provided the logarithmic functions are accurately ob- 
tained or taken out. It m^y be stated that if logarithmic tables 
of the trigonometric functions comparable with the vernier read- 
ing of the instrument, be used, the result obtained will be in 
keepmg with the attainments of the instrument. 

The Napier's analogies required, and expressed in the 
notations of the above figures are 

Cos i {d' - 8) 
tan i (S':+ S) =J ^. ' ^^ ; Cot J A 
Sm i (5' + d) ^ 



Sin f(b' - 5f 



tan i (S' - S) = Cos h A 

and the sine formula Sin .4';= Sin S Cos 5 Sec. 4> 

In the Manual of Dominion Lands another method is given. 
It depends on the value of the arc, p, from the pole perpendic- 
ular to the vertical on which the two stars were observed. 
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The two formulae there given, are 

A = p Sec. (i) 

tan P Sec. <p Sin t 

and A = — ^ (2) 

I - tan P tan <f> Cos / 

in which P is the polar distance of Polaris, and.i its hour angle 
at time of observation. 

In the Manual (table xv) the values of p have ^een tabu- 
lated for 8=88° 41' and for 10 minute intervals of A, and 5® 
intervals of declinations of time star. For any other value of 
8' p must be multiplied by tan. 88'' 41' into tan. of the polar 
distance of Polaris, given in the Ephemeris. 

The table has been computed from the formula 

^ = P Sin A + Sin 2 A tan 5 

'^ 2 

Now if we substitute this value of p in (i) we have 

A = PSin A Sec + P^ Sin A Cos A tan 5 Sec Sin i* 

identical with the equation deduced by Mr. Stewart and applied 
for reducing his observation given in last year's proceedings. 

Equation(2) necessitates the determination of the hour angle 
of Polaris, before the azimuth can be found. This is a wholly 
unnecessary procedure, ior the quantity sought is azimuth and 
not time. 

We therefore revert to our simple, rigorous formula for ob- 
taining the azimuth by observing Polaris on the same vertical 
with a rapidly moving, or time, star. 

To avoid errors of time of transits, the line of collimatiqn 
should be well adjusted and the horizontality of the axis as- 
sured. The mean azimuth of a line determined from two ob- 
servations on Polaris, one circle east, the other circle west, will 
be practically free from the collimation error but not of level 
corrections if axis is not horizontal. In a well-adjusted sur- 
. veyor's instrument, the residual error of the latter is a neglig- 
ible quantity. 

As o.f of, ^ are expressed in sidereal time, so must t— t' 
be. The time of observation is always so selected that the in- 
terval T— T is, say about five minutes. Hence when an ordin- 
ary watch— mean time — ^is used the correction will be only about 
a second i.e., at the rate of 10 seconds an hour. The correction 
has to be added to the interval. 
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Surveyors observing by this method for the first time will 
undoubtedly meet with some difficulty, e,g., setting for Polaris, 
to have it in the field, estimating the time they have to wait 
until the time star transits over the vertical of Polaris after 
having set the telescope at the altitude (meridian =<<>— 8). How- 
ever, one or two observations added to gumption will overcome 
all this, and observing will become a pleasure instead of a dread 
which it now so commonly is. 

The other formula 

A=p Sec ip = P Sin A Sec + P* Sin A Cos A tan d Sec Sin i* 

in which P is expressed in seconds of arc, requires a few less 
logarithms to turn up and is in so far preferable. Al- 
though of an approximate form, being the first two terms of a 
series, it is yet more accurate than results can be looked for 
from the vernier reading of any surveyor's instrument, and hence 
furnishes a method to which surveyors can apply with advan- 
tage. In working out the above formula it is not as formid- 
able as it appears, for the quantities in the first term are repeated 
in the/ second, and hence need not again be taken out. 

The main object of this paper is to assist surveyors in over- 
coming the prejudice or aversion they have to observing Polaris 
at any other time than elongation. The adoption of observing 
Polaris at any hour angle, together with a time-star in the same 
vertical, will add much to their personal comfort and to the 
greater accuracy of their wprk, from the fact that more observ- 
rations will be taken. 



DISCUSSION. 

Mr. Niven — I do not know that I have much to say. No 
doubt it is a very good paper. From what Mr. L. B. Stew^art, 
Mr. Klotz and Mr. Carroll have written we ought to be able 
to make our observations. As I said last night, I have hitherto 
confined myself to elongation, but it would be a very great benefit, 
in the way of comfort, to be able to take the observation shortly 
after sundown. In this paper Mr. Klotz brings everything 
down to fine points — seconds. Well that is all right, but it 
wou)d be very important also that the surveyor should do his 
-practical Work with as much accuracy as Mr. Klotz calculates 
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his azimuth. Many of our profession, I am afraid, do not observe 
as much accuracy in carrying out their work as they should. 
For instance, Mr. Carroll said in his paper: "A man sets up an 
instrument plumb over a hole in the ground, and there is no 
certainty as to whether that hole in the ground is directly under 
the instrument. There is a great deal in carrying out the obser- 
vation on the ground, and very much depends upon that; and 
we should be prepared to give more attention to this matter than 
we are in the habit of doing. 

Mr. Speight — I have no doubt that when this paper is in 
print we will be able to take it in better, and apply it in our 
practice. As Mr. Niven has said, there is no doubt by exercising 
great care in the work on the gmund frequent observations are 
probably not so necessary. 

Mr. P. S. Gibson — How often do you make your observa- 
tions in a township? 

Mr. Speight — I take them two or three times a week if the 
conditions are favorable. I have always one instrument in camp. 
I have taken observations probably three or four times a week. 
I have gone two weeks without an observation. 

Mr. L. B. Stewart — Mr. Chairman, after all the papers that 
have been read on the subject of azimuth, it seems to me that 
the surveyor who waits up until two o'clock. in the morning in 
order to observe azimuth at elongation almost deserves to have 
it cloud over at -a quarter to two. 

In looking over the different methods that have been dis- 
cussed, it seems to me that the best ^method is by observing two 
stars, observing some star on the vertical circle of polaris. In 
discussing the effect of errors of^ observation, it seems to me that 
those errors have less effect on the azimuth in that method than 
in any other, with the exception, possibly, of the observation 
of polaris at elongation. As I pointed out last night, the effect 
of an en^or in either the latitude or in the observed time in the 
method of observing two stars is divided by about forty; that 
is. the error in azimuth is. about a fortieth the error ^in either 
latitude or the time observed; and I think that is all you can say 
for any. other method that I know of. In observing the altitude 
of polaris for azimuth, say at elongation, the effect of an error 
in latitude is practically zero; and also the. effect of an error in 
altitude is also about zero; but if the star is far from elongation, 
the error in either of the data may be multiplied by a very large 
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number. The ratio of forty, which the error in data bears to the 
error in azimuth, is about the ma^^imum value of that quantity; 
it may be very much less. 

The observation of two stars also is an extremely easy one. The 
method I follow in taking the observation 'is to choose some star 
that transits, say, about dusk, or shortly after sundown. It is 
then light enough to see a picket on the line whose azimuth you 
wish to determine, or to set a picket; and when I want to find the 
pole star I generally find the meridian approximately by means of 
a compass, and then raise the telescope to an altitude equal to the 
known latitude, and then find the pole star. A few minutes before 
the, time of transit I set on polaris, and turning over the telescope 
observe the transit of the time star, which should be one of small 
declination, and when it crosses the field of, view I note the time 
by my watch when it appears on the intersection of the cross wires. 
Then the difference of those two times with the difference of 
right ascension gives the quantity delta that Mr. Klotz uses in 
his paper. In order to pick out a star that is a..time-star that 
Avill serve for observation, its approximate right ascension can 
be found in this way: The right ascension of the sun increases 
about tw^o hours, a month and about four minutes a day; so that 
knowing the number of months and days that have elapsed since 
March 21st, you »can easily compute approximately the sun's 
right ascension. If you wish to observe at eight o'clock in the 
evening, a star suitable for observation is chosen from the al- 
manac whose right ascension is nearly equal to eight hours plus 
the sun's approximate right ascension. 

I am more in favor of a formula in the shape of a series. The 
-series given by Mr. Klotz is- identical with the one given by me 
last year, and two terms of that series are sufficient for all 
purposes; and the computation of the azimuth from that, I am 
sure, is a very simple matter. 

Mr Van Buskirk — I would like to know /if any gentleman 
has practised taking the observation of the sun in the day time. 
It is dojie in the States and in British Columbia on mining 
claims. 

Mr. L. B. Stewart — I used that method myself in practice 
when I was up north ; but the observation is a little more 
difficult probably than jwith a star. The instrument that I took out 
had an arrangement of colored shades in the shape of a little 
wheel that screwed on in front of the eye-piece; so /that a 
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shade of any desired degree of density could be used. Well, 
unfortunately this afifair projected out so far that the telescope 
would not transit, and it was almost impossible to get an obser- 
vation, because it meant unscrewing the shades, and that 
would generally shake the instrument too much for accurate 
work. So I used to observe stars in the same way as the sun. 
In the latitude of 64 "^ or 65° the pole star ig almost too 
high for observation. The method I used was: I carried with 
me, copied from the almanac, the apparent places of about six 
or eight stars. I picked them out in such a way that 
I always had a star for observation at any time inuring the 
summer about dusk, and I would have also one or two other 
stars that would serve for latitude observations. Most of the 
time I folind the star Arcturus to serve very well for azimuth, 
and the star Altair to get my latitude. In reducing, the 
method is precisely the same as in the case of the sun. 

The President — I would like to ask Mr. L. B. Stewart 
whether the solar compass is still in use by surveyors. 

Mr. L. B. Stewart — I have not seen it used much. There 
are a few, I believe, who use it ; but personally I have not a very 
high opinion of the solar compass. I would far sooner depend 
upon an observation for azimuth than .use a solar compass. One 
of our transits has a solar attachment, and I find the azimuth with 
it on a line whose azimuth I have already determined, just in 
order to form an idea of ^the accuracy of the instrument, and 
sometimes it gives very fair results, and at other times it is as 
much as ten or fifteen minutes astray. Prof. J. B. Johnson, in 
his work on "Surveying," discusses the solar compass, and he 
shows that very large errors may result if observations be taken 
at any but favorable times. The sun should not be too far frorh 
the prime vertical. Prof. Baker, in his work on ''Engineer- 
ing Instruments," says that it is an instrument that reflects 
more credit on the inventor than on the i modern user. 

Mr. Ross — Although it is probably true that a great many 
of our members do not find it necessary to take azimuth obser- 
vations very often, I think the time is coming, and probably 
very soon, when all registered plans and descriptions will have 
to show the true astronomical course, and these papers will 
enable each of us to fix on some method that we may practise 
and familiarize ourselves with, and which wall be of great valye 
to us in the future. 
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I . . CEMENT CONCRETE CULVERTS. 

I By a. W. CAMPBELL. 



The subject which, ''in response to ihe 'invitation of the 
council, I have chosen to place before you to-aay, is very much 
akin to that of last year. Ihis was not overlooked in making 
my selection. The matter is one which deserves very full treat- 
ment for various reasons; and is a detail of road construction 
regarding which, more than any other, perhaps, I receive 
inquiry ^trom members of ^ our profession. While there is no 
dearth of literature and data with regard to .culverts of stone 
and brick masonry, that available respecting cement-concrete 
arches is very meagre. 

The material can hardly be called a new one, for there are 
viaducts and pavements .still in existence which were built by 
the Romans 2,000 years ago. Its manufacture, however, 
had, until about thirty years ago, been numl^ered among the 
lost arts. It is of a still more recent period that it has been 
commonly employed, particularly in Canada. 

There is a very general impression among councillors with 
whom you have to deal that it is too expensive. Councils 
nevertheless, are outgrowing that idea, and in one part of the 
Province and another, I find waterways of six to eight feet 
span built of stone, brick and concrete, at a cost of from $500 
to $1,000. The old wooden structures, which they replaced, 
may have cost in the first instance only $50, but they were 
perishable, constantly in need of repairs, an impediment to 
travel, at times dangerous, and the trend of feeling is towards 
more permanent and serviceable work. 

The limit of span in which concrete can be used is prob- 
ably quite equal to that of stone arches. This will remain, for 
the most part, a question of economy in highway work, and 
its use will cease where the steel bridge with concrete abut- 
jnents steps in. The line is not definitely drawn for all cases, 
but up to forty feet, the least expensive kind of cement-fconcrete 
can be u^ed in arches, and certainly up to ^hat^pomtT its use 
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is quite feasible, tor the longer spans, arches of the Milan 
type are being, used in the Lrnited States and Europe — that 
is, concrete re-enforced with a skeleton of steel. 

Arches of concrete may be designed by the formulae used 
in proportioning arches of stone masonry. But the determ- 
ination of the line/ of resistance, and theory of the arch, as 
applied to stone, cannot be applied to concrete arches. The 
stone arch is designed on the principle that it will remain 
in place without the use of mortar; while the concrete arch, 
on the other hand, is a monoHth, dependent upon its cohesive 
strength. 

That the arch is dependent upon cohesive .strength, points, 
it appears to me, to the necessity of a. generous proportion of 
cement, very great care in mixing the concrete, and the best 
quality of all materials employed. 

My meaning with regard to the proportion of cement can 
be better understood by, glancing over the composition of con- 
crete. A concrete can best be regarded as a mixture of mor- 
tar and broken stone, the mortar being formed from a mixture 
of sand and cement. Given a sample of broken stone in a ves- 
sel, the requisite quantity of mortar can be gauged by pour- 
ing water into the vessel until the stone is submerged. The 
quantity of water used will indicate ^he amount of mortar 
required to corhpletely fill the voids in the stone. The pro- 
portionate amount of cement needed to fill the voids in the 
sand, can be gauged in the same way. The proportions of 
cement, sand and broken stone obtained in this manner would 
provide, with perfect mixing, a mortar of which the voids in 
the sand are filled with cement, and each particle of sand 
coated with cement; it would provide a concrete in which the 
interstices of the stone are filled with this mortar, and each 
stone coated with mortar. This would be the case with per- 
fect mixing, and would provide a theoretically perfect concrete. 
Perfect mixing is not possible, however, and it is necessary 
to provide an amount of cement in excess of the voids in the 
sand, and an amount of mortar in excess of the voids in the 
stone. 

With proper mixing and good materials, a satisfactory con- 
crete for bridge abutments can be framed from cement and 
broken stone," in the proportion of one, three and four. But 
it is recognized that the greatest strength in concrete can be 
obtained by making the mortar rich in cement, rather than 
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lessening the quantity of stone. Nor beyond providing for a 
Strong adhesion of mortar and stone, is there wisdom in mak- 
ing the mortar materially stronger than the stone. This applies 
to crushing strength, however, rather more than to the ten- 
sile strength required to some extent in the arch. For the 
arch proper, it will be well to use a rich concrete, in say the 
proportions of one of cement, two of sand, and three of broken 
stone. With small arches there will be little economy in chang- 
ing the proportions for the abutments. 

The cost of the abutments may be lessened, where they 
are of sufficient thickness, by the use of rubble concrete. The 
timber casing, or curbing, must, of course, be) built up as the lay- 
ing of the arch proceeds. Within the casing, and firmly tamped 
against it, there should be placed fine concrete to a thickness of 
about six inches. This will form a shell for the abutment, inside 
of which large stones may be placed in rock-and-pinion order^ 
ends up. There should be a space of at least two inches 
between the stones, filled with fine concrete, and all firmly 
rammed. The outer shell of fine concrete should always be 
kept built up six inches or so in advance of the rubble work. 
This should be laid in layers, and eachMayer well ,flushed with 
a layer of fine concrete. The Jumber used in making the 
curbing or casing, should be dressed, tightly fitted and. firmly 
bracied, so that the concrete may be well rammed into place. 
The exterior of the culvert when finished, should have a smooth 
face, free from holes; and a surface coating, which is of little 
use, should not be necessary. The arch centre should be firmly 
put in place, and should not be removed for at least two weeks 
after the completion of the arch. 

There is some discussion at present as to the relative 
strengths of gravel and broken stone in concrete, without any 
decisive results in either case; although the natural inference 
it to suppose that a rough, irregular surface will secure greater 
adhesion than one that is smooth. However that may be, 
there is little reason to doubt that gravel will make a good 
concrete. But there is a right and wrong way of using gravel. 
Tt is not unccmnicn t(^ find cement, and gravel iust as it is 
taken from the pit. mixed to form a concrete. Remembering 
the proper composition of a concrete, and placing beside this 
the fact that gravel usually contains sand, but not in any defi- 
nite proportions, that some pockets of "gravel" may be almost 
completely sand, while in the layers adjoining ^ff^^WfJ ^^ 



PAPERS READ. CEMENT-CONCRETE CULVERTS. J9I 

little if any sand, it will be readily understood why It is that, 
in some cases, concrete mixed in this way may be successful, 
yet it will always be uncertain and hazardous. The only safe 
method is to separate the stone and sand composing the gravel 
by screening, then to mix cement, sand and stone, uniformly 
and in their right proportions. 

A cause of poor concrete is the excessive amount of water 
used when mixmg. The tendency very often is to bring con- 
crete to the same consistency as common mortar, a very, great 
mistake. Concrete when ready to be placed in the work should . 
have the appearance of freshly 'dug ^earth. Where an exces- - 
sive amount of water is used, the hardened concrete will have 
an open, spongy texture. The concrete .should be mixed close 
to the work, in a box, which is sometimes specified as water- 
tight, >but the concrete will soon make it so. It should be 
mixed in just such quantity as is ^'required, and a constant 
stream kept passing to the work. It should be laid in 'layers, 
and each layer thoroughly rammed until moisture appears on 
the surface. 

It is very necessary to see that the sand ar^d stone used in 
making the concrete are clean, that is, free from clay, loam, 
vegetable or other matter which will act as an adulterant, and 
result in a weak and friable concrete. If such matter is inter- 
mixed with the stone, it is well to flush it away with a good 
stream of water. \Large stone used in rubble concrete should 
also be treated jin this way. Indeed, it is well, particularly in 
hot weather, to dampen the stone before mixing it with the 
mortar. The stone in hot wea'her causes the moisture of the 
mortar to evaporate, with the result that it sets too quickly; 
and at all times there is more or less absorption from the 
mortar in immediate contact with the stone, unless the stone, * 
as intimated, has been ,previously dampened. 

When the work ceases for the day, or is for other reasons 
interrupted, the surface should be kept damp until work is 
resumed. When work is in progress in hot weather, any ex- 
posed surfaces 'should be kept damp and protected from the 
rays of the sun: otherwise the surface will, in setting too rap- 
idly, be interlaced with hairlike cracks, which filling with water in 
v^inter, and freezing, will cause the surface to scale. off. The 
same scaling sometimes results -from laying concrete in frosty 
weather. 
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Arch culverts of masonry or concrete fail frequently from 
settlernent, caused- by an insecure foundation. The foundation 
should always :'be of at least ..sufficient depth to be free from 
any danger of undermining by tTie scour of water, and of suf- 
ficient further depth to be safe /from settlement. 

The one element in the ^construction of concrete work which 
presents a real difficulty, is the uncertainty with regard to. the 
quality of the cement. The means of performing complete tests 
are not within the reach of small municipalities, and they are 
dependent upon ' the good reputation ^of the brand employed. 
Different batches of cement of the same .brand differ, as we 
know, in quality, and sometimes 'very much to the disadvant- 
age of the user. A brand may be, in general, good. And yet 
there are lapses now and then, a little carelessness in chem- 
istry perhaps, which cause an occasional lot to be unfit for use. 
This is a disadvantage whfch small municipalities have at pres- 
ent to meet; yet it is one which, I feel confident, is, growing 
less, and will continue to grow less as experience in the manu- 
facture of cement reaches a more definite stage. Its use in 
the construction of highway culverts is a matter Avith which 
every member of the Association engaged in municipal work 
should fully acquaint himself. 



DISCUSSION. 

This paper is not given the same title as the programme gives 
it, but that is very frequently the case with papers. It is entitled, 
" Cement Concrete Culverts." 

Mr. Ross — We have this paper before us. I think it is a 
most seasonable one, and one which, I think, will be of value to 
nearly every member of our Association. Mr. Campbell was 
over the ground very thoroughly, and I do not know that there 
is very much to criticize or add to what he has said ; but we 
wi nld le very glad to hear our members in rcg^trd to tlic paper. 

Mr. Sankey — Concrete is now very generally taking the place 
of stone, especially where stone is difficult to get. In some parts 
of the country suitable stone for the work is not very plentiful 
or readily got at. I can vouch for what Mr. Campbell says about 
the same brand of cement differing most seriously. In Toronto 
we use an enormous amount of cement in the city /works, and it 
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takes a young man nearly ^his whole time sampling the cement 
and testing it. We have samples continually taken from the 
cement delivered by the contractors on the pavement work to 
see whether the cement he is using can stand the test. Of course, 
when the contract is let the specification provides that the cement 
must stand a certain test. Then each barrel must be carefully 
tested during the progress of the work to see that it is up to the 
standard; and in some cases the manufacturers of the cement 
themselves will not believe when we report that the cement is 
not up to the standard. They will tell us it is oflf the same batch, 
the same burning, and prepared with the same care. We tell 
them to come and see what has been broken and the official 
record of those who have broken it, and they will hardly believe 
their own eyes 

Mr. Niven — I do not know enough about such matters to 
criticize, but I think this is a good paper. There is one thing 
certain, that some other than wooden culverts must be used^ be- 
cause in many parts of the country it is impossible to get the tim- 
ber for a wooden culvert, as there is no earthly use in putting in 
anything but cedar, other timber will only last a few years; and 
if these cement culverts could be established for the country 
roads and water courses where they are necessary it would be 
a great boon. 

Mr. Ross — Quite a boon to the path-masters; they would 
not have, to be replacing broken planks. 

Mr. Sankey — There is a company known as the Metal C6m- 
pany with the object of introducing this class of structure. They 
have the most modern machiaery for producing the metal. They 
take sheets of steel of suitable strength, and it is. stamped, and 
when it comes through a stamp it looks like a large fisherman's 
net. This is used for the strengthening of all concrete work. 
Quite recently, I understand, they have put up a factory in 
Montreal. They have carried on some very extensive tests, and 
the results have been astonishing. 

Professor Stewart — The testing of cement at the School of, 
Science is not in my department, but in that of Mr. Wright. In 
connection with this I was in Peterboro' about a year ago, and 
met the gentleman who has charge of the cement works on the 
Trent Valley canal, and he showed me some specimens of con- 
crete that had been broken off after it had set and hardened 
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ihoroughly, and 1 wab aMoiiished at the strength shown by the 
cement in this broken concrete. It had been broken, I think, 
by a sledge hammer, and in breaking, instead of the stone 
separating from the cement, it had broken as if it were a mass 
of rock instead of a mixture of gravel, broken stone and cement. 

Mr. Wilkie — I had a little experience with Portland cement 
la^t year. I found that a few barrels were not up to the standard 
^t all. It did not set for thirty-six or forty hours; it was a slow- 
setting cement. A few weeks after it was apparently as hard 
as any of the other cements. The manufacturers would have 
declared that it was exactly the same — no diflference whatever. 
V In using Portland cement we cannot be too careful in watching 
it, and we will get the best results from it. 

Mr. Ross — Reliable manufacturers in | Canada make very 

trying tests of the goods they turn out, both chemically and 

mechanically, and do not send out anything but what they 

^ consider first-class in every respect. But I suppose there are 

some manufacturers not reliable. 

Mr. Sankey — With regard to the different brands of cement 
at present in use in Toronto, we are constantly getting letters 
from different parts of the country asking how a certain brand 
has stood our tests, and what test it has stood; and I know the 
City Engineer is very happy to give any results of his investi- 
gation. Of course, in small places the test requires somewhat 
too expensive machinery, and it also requires personal know- 
ledge to test cement. If any gentleman desires to know what 
^ test any particular brand has stood, it is quite easily got by 
applying to the City Engineer. It might be useful to gentlemen 
to know in making specifications what cement to call for. 

Mr. McLean — In New York city I see the City Engineer 
has issued a circular, saying that he will conduct any tests that 
may be asked for by any other municipalities, and will report 
the result on any of the cements. I do not know whether ^a thing 
of that kind could be undertaken here at any of the schools. 

Mr. Ross — Do you charge a fee for testing cement? 

Mr. Stewart — I think a small fee is charged for making tests. 

Mr. Ross — A fee of about $io? 

Mr. Stewart — I think it is $5. 
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Mr. Ross — A testing machine can be purchased from the 
Fairbanks Company for $130. Those engineers who have only 
a small amount of work to do would hardly invest in one; but 
it would no doubt be very helpful for every engineer who has 
anything to do with cement construction to have one. 

Mr. Stewart — The machine used at the school is one made 
in Philadelphia. It is a 2,000 pound machine, and appears to 
be very simple in its mode of operation. 
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[This Association is not responsible as a body for the opinions expressed in its Papers 
by Authors.] 

SOME NOTES ON THE ORIGINAL SURVEY OF 
PART OF. ALFRED TOWNSHIP. 

By E. T. WILKIE, Carleton Place. 



In December, 1 1898, I was called upon to make a survey 
of a piece of land in the Township of Alfred, for the purpose 
of enabling the owner, or rather the squatter, to get a patent for 
the land in question. I was informed that he had applied to 
the Crown Lands Department for a patent, and was told that 
they were not aware that there ^was any land in that vicinity 
unpatented, and was instructed to have the piece of land sur- 
veyed, and to send the plan and field notes to the Crown Lands' 1 
Office, in the usual way, and the land would be patented to him. 
Hence the survey. 

I found that the original survey of the first three conces- 
sions of Alfred had been made by Deputy Surveyor J. Fortune, 
in 181 6. In 'doing the work, which appears to have been done 
in the summer time, he seems to have started his work at the 
east side of the township. His notes show that he ran the 
line in front of the second concession as far as the line lots 20 
and 21, there he offset "North 16 deg. west, 104.60 to the Grand 
River (Ottawa River), in order to run the first short line.'' 
Then he ran the line in front of the first (concession westward, 
till he ran into the Grand or Ottawa River, and by making a 
couple of offsets southwards, to keep out of the jriyer, he got 
across lot 37. There he established the .town line between 
Alfred and Plantagenet, or as he calls it, "The western bound- 
ary line of the Township of Alfred." Then he ran south 16 
degs east along this boundary line, "In order to ascertain the 
distance for to commence the second concession line," but he 
did not get more than half the distance he wanted till Ite ran 
into George's Lake, he then offset eastwards, across lot 37, and 
again ran south 16 degs. east, and 'ran into the lake again, 
and by making -a couple more offsets he reached the second 
concession line, along which he ran eastwards, and appears 
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to have struck the point where he stopped the line, between 
lots 20 and 21, exactly, both for longituae and latitude. Ihen 
he appears to have run the line along^ the iioat of the third 
concession from the ea^ side of the township westwards and 
established the western boundary line of the Township of Alfred 
south of George's lake, by chainage along that line. 

Deputy Surveyor Duncan McDonnell was there in 1836. 
He seems to have found the line between the second 
and third concessions of Alfred ran out to the western 
boundary line. He then ran this boundary Hne between 
Alfred and Plantagenet (which he may have found ran 
as far north as the rear of the first concession of Plantagenet), 
northwards for 105.27 chains, from which point he ran a line 
eastwards, parallel to the line between the second and third 
concessions of Alfred, till he intersected Fortune's town line 
from 'the Ottawa River to George's Lake, produced south- 
wards across the lake, which made the town line as I found 
it and as shown on the accompanying plan. 

Some years after McDonell made his survey, Wl McConnell, 
from (the Province of ;Quebec, picked up Fortune's fine for 
the front of the second concession, at the post between lots 35 
and 36, the first post he set after offsetting round the lake, and 
produced it westwards across lots 36, 37 and the commons, 
.or (38 or B.), till he intersected McDonell's town line. The 
portion cut off from the commons or (38 or B.) north of this 
line, said to contain about forty acres, was the land I was 
required to survey. 

The lands adjoining this town line, in the .broken front and 
first concession of Plantagenet, were patented to The Canada 
Company, who sold them, describing them by metes and 
bounds. Part of the description of the comimons in the first 
concession adjoining the eastern boundary of Plantagenet is 
**Commencing at the water's edge of the Ottawa River, in the 
western limit of the allowance for road between the Townships 
of Alfred and Plantagenet, thence south 14 degs», east, 70.38 
chams, more or less, to a line run by Deputy Surveyor Duncan 
McDonell, in 1836, parallel to the line between the second and 
third concessions of Alfred." Fortune gives the l^earing of 
the line 2l^ south 16 degs. east, and I made the distance 70.50 
chains, from the line of vegetable growth along the river to 
McDonell's post. 

Lots 36 and 37 in the first concession of Alfred were pat- 
Digitized by VjOOQ IC 



PAPERS READ. ORIGINAL SURVEY ^ALFKiED ^OWNSHIP. 1^9 

ented in 1802 and 1803, respectively, fourteen :and thirteen 
years before Fortune made his survey, each lot being described 
by metes and bounds, and having side lines south 16 deg. east,, 
the same bearing as Fortune's town line from the Ottawa River 
to George's Lake, running southwards 105.27 chains from the 
river, and being 19.22 chains wide. The south half of lot 37 
in the second concession of Alfred was patented to Humphrey 
Hughes, October 15, 1830, as 100 acres, and described by metes 
and bounds, biting 52.63^ chains, more or less, deep, and 
refers to the adjoining lot on the west side as **Commons." 
The front or northerly part of lot 37 in the second concession 
of Alfred was patented to Catherine Hughes, June 25, 1846, 
as sixty acres and described by metes and bounds, and being 
31.60 chains, more or less, deep. Lot 36, in the second con- 
cession of Alfred was patented to Rowland Hughes in two 
pieces, the north or centre vacant part, on October 15, 1.830, 
as TOO acres, described as commencing on the limit between 
lots 35 and 36, at the distance of 26.31^ chains from the north- 
east angle of said lot 36, thence south 16 deg., east 52.63^ 
chains, etc., the south part, on Aug. 2^, 1844, as fifty acres, more 
or less, and described as commencing in the limit between lots 35 
and 36, distant 78.95 J4 chains, on a course south 16 deg. east, 
from the north-east angle of said lot 36, thence south 16 deg., 
east, 26.31^ chains, more or less, to the allowance for road in 
rear of said concession, etc. 

It will be seen from the distances given in these patents that 
the Crown Lands Department believed the concession was 
105.27 chains deep, but I only found 87.73 chains from For- 
tune's second line produced westward to the western boundary 
and the third concession line. In a former survey I found on 
the line between lots 20 and 2r, the concession to be 91.70 
chains wide. 

Humphrey Hughes and Catherine Hughes supposed that lot 
37 lay adjoining the western boundary of the township and 
located themselves accordingly, and made their clearings and 
built their houses, and other buildings close to the western 
boundary line, and they and their descendants are in posses- 
sion :there still. Rowland Hughes, in locating the western 
boundary of his land measured eastw^ards along- the line 
between the second and th}rd concessions from the western 
boundary line of township, the distance given in the patent, of 
lot 37 as its width, and he or his descendants are in posses- 
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sion of a strip of the commons, or 38 or B., as shown by the 
lines which were run afterwards, and as shown on the accom- 
panying plan. 

The whole commons, or 38 or B., contains about 2yy acres, 
and at the time I was there none of the occupants had any 
title to their holdings. 

I made my survey, sent my plan and field notes to the 
solicitor through whom I was engaged to make the survey, 
who forwarded them to the Crown Lands Department, and I 
have since been informed that the patent has been issued. 
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[This Association is not responsible as a body for the opinions expressed in its Papers 41 

by Authors.] _ i ^l 

^ ■■■)■ ' ' ,■■ ■.» 

MEASURING THE DISCHARGE OF RIVERS 

AND STREAMS AND CALCULATING 

HORSE POWER. 

By VAUGHAN M. ROBERTS. 



The development of the natural resources of Ontario has 
proved to surveyors the necessity of having, in addition to the 
requirements called for by the "Survey Act/' a fair knowledge 
of more than one branch of civil engineering. 

The increasing value of water-powers must, if it has not 
already done so, compel the Government to issue instructions, 
to all surveyors ^making government surveys, to measure and 
report upon all water-powers which may be met with in the. 
course of their surveys. 

During the past few months the writer has been so fre~ 
quently asked the , question: "How do you measure the dis- 
charge of a river and calculate horse-power?'' that an endeavor 
to answer it in the form of a paper may 'bring about a discus- 
sion which will be beneficial to all. 

In finding the discharge of a stream it is necessary to know 
the area of its wetted perimeter in 'square feet and its velocity 
in feet per minute. 

In calculating horsepower it is necessary to know the dis- 
charge of stream, and the -height of fall over which it is xlis- 
charged. 

To obtain the velocity of. a stream' or river: 

1. Select a stretch or reach where the channel; is uniform. 

2. Lay oflf a base line along the bank of the river, i not less 
than one hundred feet in length, setting pickets 'j at each end 
of it; on the opposite.. bank of the river and at right ^angles to 
the base line set two more pickets, one "opposite each end of 
the base Ime. 

3. Take soundings across the river at each end of the base 
line and one or more in between, according as the length ^ot 
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the base line slnd the irregularities of the bed )oi the river may 
require, from the cross sections obtained by plotting the sound- 
ings, the average area of the wetted perimeter may readily be 
, calculated. When taking soundings, it is always advisable to 
fix the level of the water by connecting it with some perman- 
ent bench mark. 

4. Make a series of floats of different lengths; /to the end 
of each fasten a small twig about the thickness of a lead pencil 
and eighteen inches long, to which attach a piece of paper or 
flannel; on the other end fasten sufficient weight to submerge' 
the whole float, leaving above water the small twig with paper 
or flannel flag. ^Place the floats in the river at different dis- 
tances from the banks, and above the upper line of pickets; 
note the time they pass the line of pickets at each end of the 
base line. If there is any great difference in the time taken 
going over the course, a second and even third trial should 
be made and the results thus obtained averaged and reduced 
to feet per minute. 

In measuring velocity, dead water is often found adjacent 
to each bank of the river and an allowance should be made 
Jor this in the area of the wetted perimeter. 

The area of the wetted perimeter is the sectional area of the 
volume of water moving down stream and the velocity is the 
number of feet this sectional area travels in one minute, the pro- 
duct of the velocity and wetted perimeter is therefore the dis- 
charge. 

After a number of experiments, James Watt found that the 
average value of a horse-power was 33,000 foot-pounds per 
minute, and it is now the recognized unit of horse-power. One 
horse-power is a force which will raise 33,000 pounds vertically 
one foot in one minute. , 

To calculate the horse-power of a rivet at a fall, it is neces- 
sary to know the height of ' fall, i.e., the difference in level 
between the slack water above the falj and the \slack water 
below the fall, and the weight of the volume of water flowing 
x)ver the fall. 
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A cubic foot of water weighs 62.4 pounds. The formula for ^ ^ 
horse-power is therefore: , 

One Horse Power = 
Discharge in cubic feet per sec ond x 62.4 lbs. x 60 x head in feet 

33000 



T> , 62.4 X 60 ^, ^ 

tsut — = .T134 .'. one Horse Power = 

33090 

Discharge in cubic feet per second x head in feet x .1134 

As an example, we will take the Sturgeon River, in the Dis- 
trict 'of Nipissing, which I have measured on ; several occasions. 

The length of base line was 300 ^feet, the sectional area 
obtained by soundings, allowance being made for dead water, 
was 5,900 square feet, the /velocity of stream taken by sub- 
merged floats, three trials being made (the length of the floats 
being about two-fifths the depth of water), was .375 'feet per 
second. 

The discharge of -the river was therefore 5,900 sq. ft. X -375 
ft. per sec. = 2,212.5 cu.. ft. .per sec, the head was 40 feet. 

Horse-power = 2,212.5 X 40 X .1134=10,035.9. 



DISCUSSION. 



Mr. Ross — Sir. Robert's paper is before you for discussion. 
It is quite a clear, simple and reasonable paper, and we might 
have a short discussion on it. 

Mr. Speight — This- is certainly a good, practical paper. These 
matters are coming very much to the front during the past 
year, as the Local Governments are placing considerable weight 
upon water powers in Ontario, and I think it is a very good 
thing they are, and the ordinary surveyor will have no difficulty 
in working out the problem. I hope that it will be helpful to 
all of us. 

Mr. Van Nostrand — I claim a little of the credit of instigating 
this paper, because I had occasion to look into a matter of that 
kind for a small calculation of water power, and I did not know 
exactly how to go about it in the best practical way ; and, 
knowing that Mr. Roberts had recently had experience of this 
kind, I asked him to explain it, and he explained it so lucidly 
that I thought it would be a good thing to have it put in a paper. 
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There are very many practical hints in it; and I understand from 
Mr. Roberts that the results have stood the tests of calculation 
by some very prominent engineers, and his method was upheld, 
although differing in results from the other people, they after- 
wards came to his way of thinking. 

Mr. Niven — It is a very practical and useful paper. Jt is one, 
too, which should be used on surveys, for surveyors run across 
water power,, and it would bd a very good thing to know what 
the volume is, and all about it. It does not appear to be a very 
difficult process; any person could easily pick it up and use it. 
I move that it be received and printed in the Proceedings. 

Mr. Speight — I second that motion. 
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Morris, James Lewis, Pembroke 7th July, 1886 

D.Ii.8., C.B. (Toronto Unlv 

Mountain, George Alphonse, Ottawa 9th Jan., 1884 

Mem. Can. Soc. C.B.. D.L.8., P.L.S. (Que.) Chief Bng. C^ Atlantic BXi& 

O.A. & B. Ry. 

Murdoch, William, Toronto, 37 Bloor St. E loth Jan., i860 

D.L.S., C.E. 

Murphy, Charles Joseph, Toronto/ 157 Bay st. ,6th Oct., 1886 

Newlman, John James, Windsor ;2ist Feb., 1898 

Newman, William, Windsor, 

57 Sandwich st. w 12th Nov., 1892 

Grad. S.P.S. 

Niven, Alexander, Haliburton 8th July, 1859 

D.LuS. 

Ogilvie, William, Dawson City, Yukon Dist. .12th July, 1869 

D.L.S. Commissioner for Yukon District. 

O'Hara, Walter Francis, Chatham 14th April, 1892 

D.L.S. 

Paterson, James Allison, Sauzon, P.Q 5th April, 1878 

C.E., Mem. Can. Soc. C.E. 

Patten, Thaddeus James, Little Current 5th Jan., 1883 

Peterson, Peter Alexander, Montreal, P.Q.. .i6th July, 1863 

D.Ii.B., C.B., Mem. Can. Soc. C.E., C!hlef Engineer Can. Pac. Ry. 

Pinhey, Charles Herbert, Ottawa, 

630 Wellington ave 12th Nov., 1888 

D.L..S., Grad. B.P.S.. Assoc. Mem. Can. Soc. C.E. 

Proudfoot, Hume BKike, Pon Arthur 6th Jan., 1882 

D.L.S., C.E. (Toronto Univ.) 

Rainboth, Edward Joseph. Ottawa nth Nov., 1887 

D.L.S. 

Rainboth, George Charles, Avlmer, P.Q nth July, 1868 

D.L.S.. P.L.S. (Que.) 

Reinhardt, Carl, Montreal, 340 Mountain St 25t|i Feb., 1899 

B.A.SC (McGlU.) 

Reynolds, Samuel Henry, Rat Portap:e 17th July, 1880 

Roberts, Vaughan Maurice, St. Catharines. . .5th April, 1887 
Robertson, James, Glencoe nth July, 1885 

Grad. S.P.S. 

Robinson, Franklin Joseph, Barrie 21st Feb., 1898 

Grad. S.P.S. 

Roger, John, Mitchell . .^ loth Nov., 1888 

Grad. S.P.S. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

♦Rombough, Wm. R., Toronto, 6i Walton St... 14th Nov., 1848 

D.Ii.S. 

Rorke, Louis Valentine, Sudbury 14th April, 189a 

D.Ii.S. 

Ross, George, Welland. loth July, 1879 

B.A.Sc. (McQiU), D.L.S. 

*Rubidge, Tom S., Cornwall 9th Feb., 1849 

D.L.S.. Asst. Enff. Dept. Rys. and Canals. 

Russell, Alexander Lord, Port Arthur i6th April, 1873 

D.L.S., P.L.S. <Que.). 

Sankey, Villiers, Toronto, City liall nth Jan., 1878 

D.L.S., City Surveyor. 

Saunders, Bryce Johnston, Fort William 7th Jan., 1885 

B.A.SC. (McOill). D.L..S. 

Scane, Thomas, Ridgetown 7th Jan., 1865 

D.L..S. 

♦Schofield, Milton C, Guelph 28th Sept., 1843 

D.L.S. 

Schwitzer, John Edward, Rat Portage i6th Nov., 1896 

B.A.SC. (McGiU.) 

Seager, Edmund,, Rat Portage 8th July, 1861 

D.L.S, 

Selby, Henry Walter, Dinorwic, 

Dist. of Rainy River.... 8th Jan., 1876 

D.Ii.S. 

Sewell, Henry DeQuincy, Rat Portage 9th July, 1885 

D.Ii.S.. A.M.I.C.B. 

Shaw, John Henry, Pembroke 17th Feb., 1900 

Gpad. S.P.S. 

Silvester, George Ernest, Sudbury 12th Nov., 189a 

Grad. S.P.S 

Sing, Josiah Gershom, Meaford, P.O. Box 3 9th Jan., 1879 

D.L.S. 

Smith, Angus, Stratford 14th April, 1896 

Grad. S.P.S., City Engineer. 

Smith, George, Woodville, P.O.Box 77. .. .7th April, 1881 

Engineer for Co. Victoria and four Townships. 

Smith, Henry, Toronto, Crow^ Lands Dept. . .8th Nov., 1861 

D.L.S., Mem. Can. Soo C.E. 

Speight, Thomas Bailey, Toronto, 

Yonge St. Arcade 6th Jan., 1882 

D.L.S. 

Squire, Richard Herbert, Brantford, 

103 Dalhousie St : 14th April, 1896 

B.A.Sc. (Toronto University). 

Steele, Edward Charles, Port Arthur gth April, 1889 

Assoc. Mem. Can. Soc. C.E. 
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NAME AND P.O. ADDRESS. DATE OY ADMISSION BY BOARD. 

Stewart, Elihu, Ottawa, Dept. of the Int... 8th April, 1872 

D.L.S.. Chief Inspector of Timber and Forestry. 

♦Stewart, George Alexander, Calgary, Alta 8th July, 1852 

D.L.S. 

Stewart, John, Montreal nth Nov., 1887 

D.L.8. 

Stewart, Walter Edgar, Aylmer 12th April, 1892 

♦Strange, Henry, Rockwood 30th Nov., 1838 

D.I4.S.. C.B 

Stull, William Walter, Sudbury 17th Feb., 1900 

B.A..S0. (Toronto Univ.) 

Taylor, William Verner, Gananoque 7th Nov., 1896 

Grad. S.P.S. 

Tiernan, Joseph Martin, Tilbury Centre 7th Jan., 1886 

Traynor, Isaac, Dundalk i6th April, 1873 

D.L.S. 

TurnbuU, Thomas, Winnipeg, Man., 

C. P. R. En^. Office 6th July, 1878 

D.Li.S., C.E. (Toronto Univ.) 

Tyrrell, James Williams, Hamilton, 

42 James st. n 8th April, 1885 

(XB. (Toronto Univ.), D.L».S. . Co. Eng. for Wentworth. 

♦Unwin, Charles, Toronto, 126 Seaton st 12th April, 1852 

D.I4.S. 

Ure, Frederick John, Woodstock .7th April, 1887 

C.B. 

Van Buskirk., William Eraser, Rosland 7th April, 1888 

Qrad. B. M. Coll., (Kingston), City Engineer. 

Van Nostrand, Arthur J., Toronto, 

Yonge St. Arcade 30th Oct., 1882 

D.I-.S. 

Wadsworth, Vernon Bayley,- Toronto, 

103 Bay st Qth April, 1864 

D.L.S. 

Wagner, William, Ossowo, Man 13th April, 1858 

D.L1.S. 

Walker, Alfred Paverley, Toronto, Room 508, 

Union Station, C. P. Ry., Eng. Office. .. . .6th Jan., 1882 

D.L.S., Mem. Can. Soc C.E. 

Wallace, James Nevin, Hamilton, 

119 Hunter St., N 21st Feb., 1898 

B.A., B.B. (Trln. ColJ. Dublin). 

Ward, Archieson Thomas, 

Wabigoon Dist. of Rainy River loth April, 1897 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Warren, James, Walkerton, P.O. Box 190 7th Oct., 1864 

D.L.S. 

Watson, John McCormack, Orillia, 

P.O. Box 224 13th April, 1892 

♦Weatherald, Thomas, Goderich, 

P.O. Box 273 I2th Jan., 1856 

D.L..S.. C.E. 

Weekes, Melville Bell, Brantford , 17th Feb., 1900 

B. A. Sc. (Toronto Uulv.) 

West, Robert Francis, Orangeville 7th April, 1881 

Wheelock, Charles Richard, Orangeville. 7th Jan., 18S6 

Treasurer Ck>imty of Dufferin. 

Whitson, James Francis, Toronto, 

Crown Lands Dept .9th Jan., 1886 

Wicksteed, Henry King, Cobourg 7th Jan., 1886 

D.L.S., C.B. 

Wiggins, Thomas Henry, Cornw'all loth Nov., 1891 

Orad. S.P.S., D.Ij.S., Town Engineer. 

Wilde, John Absalom, Sault Ste. Marie .9th April, 1889 

Wilkie, Edward Thomson, Carleton Place. . .nth April, 1891 

D.I*.S. 

Williams, David, Fort William West 9th April, 1864 

D.L..S. 

♦Winter, Henry, Thornyhurst nth July, 1853 

D.L.S.. C.E. 

♦Woodi Henry O., Billings' Bridge loth Oct., 1855 

D.L.S. 

♦Yarnold, William Edward, Port Perry, 

P.O. Box 44 7th April, 1854 

D.L.S. 
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REGISTERED AND WITHDRAWN. 

The namea of those who have become '* Astoclatee " under By-law No. 89 are 

marked*. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Anderson, John Drummond, Trail, B.C 13th April, 1892 

Apsey, John Fletcher, 

Cumberland, Md 6th Jan., 1886' 

Grad. S.P.S- 

Ayisworth, Charles Fraser, Sr., Madoc 2nd April, i86r 

D.I*.S. 

Blake, Frank Lever, Toronto, » 

Meteorological Office 13th April, 1875 

D.L.S. 

Beli, Andrew, Almonte 6th Oct., 1866 

D.L.S. 

Booth, Charles Edward Stewart, 

Westmount, P. Q 6th April, 1882 

Bowman, Arthur Meyer, Mahan, 

Beaver Co., Pa.'. nth Nov., 1887 

Grad. S.P.S., Staff of U.S. Engineers. 

Bowman, Franklin Meyer, Bellevue, 

Allegheny Co., Pa nth April, 1892 

Grad. S.P.S.. EInglneer Structural Iron Works. 

Brady, James, Victoria, B.C, P.O. Box 815.. isth July, 1862 

M.E. 

Burnet, Hugh, Victoria, B.C. 5th April, 1887 

P.U8. (B.C.). 

Cambie, Henry John, Vancouver, B.C 8thi July, 1861 

P.L.S. (B.C.). 

Carbert, J. Alfred, St. Joseph, Mich 7th April, 1876 

D.L.S. staff of U. 6. Engineers. 

Coleman, Richard Herbert, Toronto, Canada 

Co. Offices, Imperial Bank Chambers 6th Ofct., 1877 

Drewry, William Stewart, Ottawa, 

Dept. of the Interior 5th April, 1883 

D.L.S. 

Edwards, George, Thurso, P.Q 6th Jan., 1866 

D.L.S. 

*Ellis, Henry Disney, Kuching, Sarawak, 

Borneo 7th April, 1877 

D.L1.S., Commr. of Pub. Works and Surveys. 
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NAME AND P.O. ADDRESS. DATE OK ADMISSION BY BOARD. 

Galbraith, John, Toronto, 

School of Prac. Science 13th April, 1875 

M.A., D.L1.S.. Prof. Engrlneering S.P.S. 

Gibbons, James, Ottawa, Dept. of the Interior... 15th April, i8go 

Grad. S.P.S., Domioion Topographical Surveyor. 

Gibson, George, St. Catharines loth April, i860 

D.L.S. 

*Gilmour, Robert, Toronto, c/o Western ^' 

Loan Company nth April, 1856 

D.L..S.. C.E 

Green, Thomas Daniel, Dawson City 7th Jan. 1885 

D.L..S. 

♦Harris, John Walter, Winnipeg 6th Oct., 1866 

P.L..S. (Man.). D.Ij.S., Assessment Com. 

Henderson, Eder Eli, Henderson P.O., 

Maine 7th April, 1887 

Qrad. S.P.S. 

Hermon, Ernest Bolton, Vancouver, B.C 7th Oct., 1885 

P.L.S. (B.C.), D.L.S. 

Innes, William Livingstone, Simcoe 14th April, 1892 

C.E.. (Toronto UniT.) 

James, Silas, Toronto, 77 Victoria St 19th July, 1858 

D.L..S. 

Jephson, Richard Jermy, Calgary, Alta 7th April, 1877 

P.L.S. (B.C.), D.L.S. 

Johnson, Sydney Munnings, Greenwbod, B.C. .9th N(dv., 1895 

Johnston, Robert Thornton, 

New York, N.Y., 944 Amsterdam Ave gth April, 1889 

Kains, Tom, Victoria, B.C i ith July, 1873 

D.L.S. P.L..S. (B.C.). 

Kirk, John Albert, Rossland, B.C 6th July, 1877 

D.L.S.. P.L..S. (B.C.) 

Klotz, Otto Julius, Ottawa, 437 Albert st 6th Jan., 1876 

C.E. (Mich. Univ.), Dominion Topogrraphical Surveyor. 

Lane, Andrew, Sparrow's Point, Md 4th April, 1895 

Grad. S.P.S., Draftsman Maryland Steel Co. 

Lendrum, Robert Watt, 

South Edmonton, Alta 8th Jan., 1874 

D.L..S. 

Livingstone, Thomas Chisholm, 

Winnipeg, Man .* loth Jan., 1859 

D.L.S. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

MacLeod, Henry Augustus F., Ottawa, 

340 Cooper St i ith Oct., 1856 

C.B., D.L.8. 

McCulloch, Andrew, Lake Ndsoi), B.C 

Grad. S.P.S^ Assoc. Mem. Ced. Boc. C. E.. City Engineer. 

^'McMullen, William Ernest,, St. John, N.B. .nth Nov., 1892 

Asst. Enff. C. P. Ry. 

Magrath, Charles Alexander, Lethbridge, Alta. .ist Nov., 1881 

B.A.SC. (McQlll), D.L..S., P.L.S. (B.C.). 

Moore, Thos. Alexander, London South 12th Nov., 1892 

Munro, John Vicar, New York, N.Y., 

359 West 31st st 9th April, 1895 

Pearce, William, Calgary, Alta 12th Oct., 1872 

D.L,.S., P.L..S. (B.C.). 

Ponton, Archibald William, Ottawa, 

Dept. of Interior 9th April, 1880 

D.L.S. 

Pope, Robert Tyndall, Ireland 13th April, 1875 

C.E.. D.L.8. 

Purvis, Frank, Mesa City, Arizona 7th April, 1875 

Reid, John Lestock, Prince Albert, Sask 8th April, 1870 

D.Ii.S. 

Reiffenstein, James Henry, Ottawa, 

Dept. of ibe liueuur..., i6th April, 1873 

/ D.Ii.S. 

Reilly, William Robinson, London, 

361 Simcoe st • 7th April, 1881 

D.L..S., P.US. (Man.) 

Ritchie, Nelson Thomas, Kipiegan^ Man 9th Nov., 1888 

Rogers, Richard Birdsall, Peterborough 9th Jan., 1879 

B.A.Sc. (McGlll), D.L.6. 

*Ross, Joseph Edmund, New Westminster, 

B.C nth Nov., 1890 

P.L..8. (B.C.). 

Sanderson, Daniel Leavens, Coral, Mich 4th Oct., 1882 

Shaw, Charles iEneas, Greenwood, B.C 6th Oct., 1877 

P.L1.S. (B.C.). 

Sherman, Ruyter Stinson, Vancouver, B.C. . 12th April, i8()0 

P.Ii.S. (B.C.). ^ 

Simpson, George Albert, Winnipeg Man 7th Oct., 1864 

C.E., D.L.S., M.P. 

Spry, William, Toronto 19th July, 1858 

C.B., D.L.S. 

^Stewart, Louis Beaufort, Toronto, 

School of Prac. Science 6th April, 1882 

Dominion Topo^rraphical Surveyor, Lect. In Survej^lnff. t 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Strathern, John, Vancouver, B.C. 5th Oct., 1876 

^ P.L.S. (B.C.), D.L.S. 

Tracey, Thomas Henry, Vancouver, B.C 8th April 1870 

C.E., P.L,.S. (B.C.), D.L.S 

Vicars, John Richard Odkim, Kamloops, B.C. .5th Jan., 1887 

D.L..S., P.L..S. (B.C.). 

Wallace, Charles Hugh, 36 Dame St. , Dublin, Ire., 9th Nov. 1889 

C.EJ. (Trin. College, Dublin), Ddm. Gov. Surveyor. 

Weekes, Abel Seneca, Wetaskiwin, Alta 12th April, 1890 

D.L.S. 

Wheeler, Arthur Oliver, New Westminster, 

B.C 8th Julv, 1881 

P.L.S. (B.C.), D.L.S. 

Willson, Alfred, Toronto, Can. Co. Offices, 

Imperial Bank Chambers 6th Oct., 1866 

D.L.S., Commissioner Canada Company. 

Wilkins, Frederick William, Ottawa, 

Dept. of the Interior 6th Jan., 1877 

Dominion To|)Ographlcal Surveyor. 



SUMMARY. 

Active members subject to dues 205 

Active members exempted from dues 18 

Withdrawn from practice (including Associates) 63 

Dead 3^ 

Total number enrolled since incorporation 316 
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OBITUARY. 



JOSEPH GREEN KIRK. 

Joseph Green Kirk was one of the oldest and best known of 
the early settlers in the county of Perth, Ontario. His illness, 
which extended over several years, did not confine him to the 
house until the beginning of this year. He was born in London- 
derry, Ireland, on September 12, 1809. He was^educated by a 
private tutor, his studies having special reference to his chosen 
calling, that of a civil engineer. In 1829 he left Ireland for Can- 
' ada, settling in Bytown, now the City of Ottawa, where he prac- 
tised under Mr. John Robertson, a civil engineer of that place^. 
In 1843, having received a commission to practise as a land sur- 
veyor, he moved to Goderich, and shortly afterwards to Strat- 
ford. In 1845 he was appointed engineer for the Huron district, 
comprising the Counties of Perth, Huron and Bruce of to-day. 
When the district was separated into counties his duties were 
confined to the County of Perth. He resigned this office in 1872, 
and devoted himself mainly to a private practice. In 1878 he w^s 
employed by the Town of Guelph, in 1884 by the Town of Min- 
nedosa, Man., and for many years in Stratford and adjacent 
municipalities in his professional capacity, having charge of local 
improvements in those places. In 1837 he volunteered as a pri- 
vate in the militia. In 1847 he received a commission as a Lieut- 
enant in the 4th Battalion of the Huron militia, and was con- 
nected with the 1st Perth Battalion holding the rank of Captain. 
A commission as Justice of the Peace was given him in 1858. 
In the early days of Stratford he sat in the Council. He was 
a member of St. Andrew's Presbyterian Church, and filled the 
position of elder for many years. He died at his home in Strat- 
ford on 22nd January 1900. In private life quiet and unselfish 
he was endeared to all who knew him. 

He leaves a widow and one son, Mr. J. A. Kirk, of Rossland, 
B. C. Two sisters also survive him, living near Ottawa. 
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ADDITIONS TO MANUAL. 



Rev. Stat, 
c. i8o, s. 28 
amended. 
Shortened 
term of a' 
prenticesi 



ihip. 



Rev. Stat. 

C. 181, 8. ^9 

amended. 

Allowance for 
road when 
closed to 
belong to 
adjoining 
owner. 
Rev. Stat, 
cc. 136, 138. 



How owners 
of abutting 



1. Section 28 of The Ontario Land Surveyois' Act is 
amended by inserting after the word ** engineering," at the end 
of the fifth line thereof the words, ** or the School of Mining, 
Kingston, in civil engineering or in mining engineering." 63 
V. c. 22, s. I. 

Seepage 11, Sec, 28 Manual. 

22. Section 39 of The Surveys Act is amended by adding 
the following subsections thereto: — 

(4) Where under subsection i of this section any allowance 
for a road or street laid down upon a plan is a public highway 
but the municipal corporation has not assumed the same for 
public use, then in case the said allowance or any part thereof 
is closed by an alteration of the plan under section no of The 
Registry Act, or section III of The Land Titles Act, or other 
provision in that behalf,^ the allowance so closed shall belong 
to the owners of the lands abutting thereon. 

(5) Where several parcels of land having different owners 
fands^to^e. abut on the allowance so closed, the owner of each parcel shall 

be entitled to the portion of the allowance so closed on which 
his land abuts, and shall be so entitled to the middle line of the 
said allowance, and where there are several owners of an abut- 
ting parcel each shall be entitled to the like estate or interest in 
the said portion of the allowance as he has in the parcel of land 
abutting thereon. 

(6) Where any portion of the allowance so closed is abutted 
on one side by another road or street, or by a stream, river or 
other body of water over which the public have rights of navi- 
gation or of floating logs the whole width of such portion shall 
belong to the owners whose lands abut thereon opposite the said 
street, stream, river or water. 

(7) The division line between two adjoining parcels produced 
to the middle line of the closed allowance or across such allow- 
ance in cases coming within subsection 6 shall be the division 
line between the portions of the closed allowance to which the 
owners of the said parcels shall be respectively entitled. 

(8) A person who has an incumbrance on a parcel of land 
abutting on the allowance closed shall be deemed an owner of 
such parcel within the meaning of the four next preceding 
subsections. 63 V. c. 17, s. 22. 



When allow- 
ance abuts on 
one side on a 
stream, etc. 



Division line. 



When incum- 
brancers to be 
deemed 
owners. 



See page 33, Sec, 39 Manual, 
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ADVERTISEMENTS. 
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(Zl}8LV-le3 Potter 



MANUFACTURER OF . 



31 King Street East, Toronto. 



$umyin9««i 
endineering 
Tn$mimem$ 



Transits, Levels, 
Theodolites, Band Chains, 
Steel Tapes, Metallic Tapes, 
Drawing Instruments, 

Scales, T Squares, Etc. 

The most complete stock and the lowest prices in the Dominion. Send for Catalogue. 
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ADVERTISEMENTS. 





JAMES FOSTER 

. ... OPTICIAN . . : 



MANUFACTURER OF. 



Transits, Levels, 
Surveyors^ Compasses, 
Micrometer Telescopes, 

METEOROLOGICAL & ELECTRICAL INSTRUMENTS. 

Stanley^s Drawing: Instruments and Scales kept in stock* 
Also Drawing: Instruments of Germon manufocture* 




REPAIRS to any of the above 
Promptly Attended to. 

OPERA ANP FIELD GLASSES. 
71 King Street West, - - Toronto, Ont. 
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ADVERTISEMKNTS. 




Isbued monthly in the interests ol tue Civil, Mechanical, Electrical Locomotive, 
Stationary, Marine, Mining, and Sanitary Engineer; the Machinist and Founder; 
the Manufacturer and Contractor. , 

Subscription: Canada and U. S., %i per year; Great Britain 
and foreign : 6s. per year. 

THE CANADIAN ENGINEER was first issued in May, 1893, 
as a 28-page paper. Each issue now contains 52 to 56 pages. The 
increase in its circulation is still more remarkable, as is shown by 
the detailed statement confirmed by the affidavit of our printing 
contractors. The Canadian Engineer stands to-day unrivalled among 
Canadian trade papers for the wide distribution and character of its 
circulation. The following is the record of circulation, taking the 
month of August each year. 

The Record : Auiust, 1895, 2,aoo; August, 1896, 3,450; August, 1897, 
4,400 ; August, 1898, 4,400 ; August 1899, 5,004. 

Our books and mail sheets are always open for the inspection of advertisers. 
Address : 

BIGGAR, SAMUEL & CO. 

Fraser Bldgr , MONTREAL, or 62 Church Street. TORONTO. 

EVENS & HOWARD FIRE BRICK CO., 

MANUFACTURERS OF 

SEWER AND CULVERT PIPE 

In Existence over Forty Years. 

— ~-— •"-^ 

If you desire to purchase the best | 
grade of Sewer Pipe at the cheap= ~ 
est prices, write us before placing 
your orders. 



EVENS &. HOWARD FIRE BRICK CO., 
ST. LOUIS, U.S. A. 
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DOMINION BRIDGE Co. 



LIMITED. 



MONTREAL, P. Q. 



MANUFACTURERS OF 



Iron and Steel Bridges for Railways and Highways 

IRON PIERS, IRON TRESTLES, TURNTABLES. BRIDGE RODS, 
RIGHT AND LEFT HAND SLEEVE NUTS, WATER TOWERS. 
TANKS. AND ALL KINDS OF STRUCTURAL IRON WORKS. 




IRON AND STEEL WORK FOR BUILDINGS. 

Iron Roofs, Girders, Columns 

ROLLED STEEL JOISTS FOR LONG SPANS AND 
FIRE PROOF CONSTRUCTION. 

IN STOCK— Steel Beams, Channels. Angles, Tees, Plates, Etc. Tables giving 
Sizes and Strength of Beams on application. 

GEO- E, EVANS, Agent, 

38 Canada Life Building, - - - TORONTO, ONT. 
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vi. kDVERtlSEMENTS. 



Tf\G 



Art 



Telephone :2l:24^. 



Cable Address—** Art, Toronto.** 



n&tropolG 



149 ir03SrC3-B ST. 

'^'^"Toronto. 



Importers of 

Aptists' 

Architects' 

Draflsnjens' 

Engineers' 

and 

Surveyors' 




ments. 



We carry everything required by the above professions and make it a point 
to have Blue Print, Vandyke Solar Print and Black Print Papers, always fresh and 
specially packed to keep in best condition. Also Tracing Linen and Papers, Math- 
ematical Instruments, Scales, Squares, etc. 

Because our business is the largest of its kind in the Dominion we are able to 
supply everything at closest prices and in greatest variety. 

In filling Mail Orders our watchwords are " accuracy " and " despatch." 
Write for our Catolosftse* 

C. R. Beswetherick, 

rianager 
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Map Mounting.. 




WE MOUNT. 



i 



Maps, Charts, 

ProfilePaper, 

Tracings for Registration, 

Continuous Drawing Paper, 

Water Color Drawings, Etc. 

The only Experienced Workmen 
in the Dominion. 



C. TARLING & CO., 

12 Lombard St., Toronto. 
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Engineering News 

ESTABLISHED 1874 
PUBLISHED EVERY THURSDAY 



Serid for .. 

Sample Copy 

Price List of Engineering 
Books 

" Want " Advertising Rates 

"Proposal" Advertising 
Rates 

Hll or any of \vlnicli win be sent 
free on request 



The Engineering News Publishing Co. 

220 Broadway, New York 

Chicago Cleveland Boston • London 
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f^chool of ^ racticai ^ci$nQe 

TORONTO, CANADA. 

www 

Cbe Departments of Tnstmctloti are: 

1. Civil Engineering (including Sanitary 
Engineering.) 

2. ilining Engineering. 

3. Mechanical and Electrical Engineering. 
4 Architecture. 

5. Analytical and Applied Chemistry. 

www 

The regular course of the diploma of the school, in each of the above depart- 
\ ments, is three years in duration. 

A Post-Graduate Course has been established, consisting almost entirely of* 
laboratory work, which leads to the degree of B. A. Sc. in Toronto University. 

T^e following professional degrees are granted by the University to graduates 
of the Scho6l. C. E. (Civil Engineer); M. E. (Mining Engineer); M. E (Mechani- 
cal Engineer) and E. E. (Electrical Engineer). 

The period of apprenticeship to an O.L. Surveyor in the case of a graduate in' 
Civil or Mining Engineering is twelve months. 

Ttye Session extends from October ist to May ist. 

The Engineering Laboratory contains all the necessary apparatus fcr the 
experimental investigation of the Strength and Elasticity of Materials, the- 
measurement of the Power and Efficiency of Machines, the applications of Steam 
and Water Power, and of Elasticity. It is supplied with the necessary Testing 
Machines, Engines, Dynamos, Measuring Instruments and Standards. 

The Surveying department is equipped wifh all the necessary surveying and' 
astronomical instruments and standards of length. 

The Mill Room is equipped with an pre Crusher, Stamp Mill and Frue Vanner 
for the treatment of gold ores, and also a chlorination and cyanide plant,, and a* 
rdasting furnace for the treatment of base ores. 



For further information apply to the Secretary^. 

L. B. STEWART, D.T.S. 
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^60. fK. gdd^ ^ gempan^ 

MANUFACTURERS OF 

MEASURING TAPES 

FOR AUU PURROdBS 
343 to 345 Classon Avenue, BROOKLYN, N.Y. 

STEEL TAPES of all kinds for engineering purposes a specialty. Also light Steel Stan- 
dard Ueasares, one-eighth inch wide, graduated each tlve or ten feet, with reel for rone h work. 
Will not break . Warranted U.S. Standard Measnre. We desire to call yonr attention to onr new 
handle and improved method of winding Steel Tapes which is universally approved. Send for 
Cataloffne. 

J^enderson dt Company 

..Printers.. 



pnnting 

Deeigntng 



Slllll® 



Neatness, 
Pittaiptitude, 

Best Facilities, | Linotyptng 



Reasonable Prices. a 




6ngraving 

'^f ^....................„., 

8 AND 1 O Lombard StrCet^ Toronto* 
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ADV^RXISEMENTS; 



Expanded Metal 

by acting as a tension member in Concrete increases its strength from 
8 to to times. — Sir John Fowler, 

— Sir Benjamin Baker. 

Members of the Assooiation are cordially invited to correspond with us. Our engineers 
will give sub caltted plans every attention ; and reports as to details of construction, with esti* 
mates of cost will be promptly furnished. The use of expanded metal permits economy. 

Piers 
Culverts 
Dams 
Subways 
Foundations ^ 
Engine Beds \ 






"1 



l^'ootlngs 

RETAINING WALLS 
Roofs 
Floors 
Sidewalkd 

BRIOGE-DEGKS 

Power House Floors and Roofs, a Specialty 

(CATALOGUES, ETC., UPON APPLICATION.) 



€xpatiaed mttal.. \ 

and 

TireprooriNg Co.* Cta., 
100 HlNd St. Ule$n 
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